The plant of the Manitowoc Portland Cement Company 
Manitowoc, Wis. 


Under date of August 5, 1925, Mr. H. V. Vanderwerp, Manager, says: 


“We are pleased to advise that the Magnetic Manufacturing Company's 
Magnetic Pulley is giving us entire satisfaction.” 


Crushing Plants Foundries Pulverizing Plants 


Offices in Principal Cities. See telephone directory. 


MAGNETIC MFG. CO. 
201 24th Ave. MILWAUKEE, WIS. 


‘ & ° e 
August 15, 1925 
Index to Advertisers 
Table of Contents - - - Page 37 
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CASOLINE -STORAGE 








When you buy a gasoline locomotive, 
buy it as you would hire men—on past 
performance. 


Question users about “Whitcomb’s” 
—their speed, efficiency, flexibility, econ- 
omy and dependability, and from the in- 
formation so gained — “judge them by 
their merits.” 


We are glad to furnish you with the 
name of Whitcomb users in your vicinity. 
There are thousands of “Whitcombs” in 
service—many of them doing just the 
kind of work you want a locomotive to 
do. Write us for the name of a ‘“Whit- 
comb” operator near you—go and see it 
in operation—we will let you be the 
judge. 


GEO. D. WHITCOMB COMPANY 
ROCHELLE, ILLINOIS 
Offices in principal] cities ¥ 3s 











ImBATTERY - ELECTRIC 
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You’d be money ahead 


inside of two years— 


F you had to pay $1,500 extra (which you don’ t) 
for this one feature— 

The bushed bearings of the link pins in the ERIE 

caterpillar type mounting. 







































Here’s where you save $1,500 or 
more in expenses, just because of the 
ERIE’S tempered steel bushings. Fig- 
ure it out for yourself: 

A complete caterpillar tread link weighs about 


50 cents for two 100 pounds and costs $20 to $35 (the cost varies on 


. iff s). 
new bushings— different shavels) 


A renewal bushing for an ERIE tread link weighs 
about half a pound, and sells for 25c. Two new bush- 
ings — fifty cents— make the bearing of an ERIE tread 
link Iike new. Only about 2% the expense you would 
have for a whole new link. 

Think of the saving on replacements! 

And there’s very little wear at the ERIE’S link-pin 
bearings—because they are bushed with tempered steel, 
or $20 to $35 for a and besides are protected by a special oil that feeds out 
automatically from a reservoir in the link. 





- 


whole n ? 
ew tread If the operator fills the oil pockets every two or three 


weeks (depending on the traveling done) these bearings 
will show hardly any wear afcer moving hundreds of miles. 

The ERIE’S high carbon steel treads— heat treated, fitted with tempered spring 
iteel bushings, and fully lubricated at the pins— are just one more example of ‘“‘the 
ERIE way of doing things.’’ You find points like this all over the machine. 

No wonder ERIES cost only 14 as much for upkeep, as shown by hundreds of records. 

Nor is it any wonder that far and away more ‘‘B’”’ ERIES have been bought, than any 
other 34 cu. yd. shovel. (More than 3,550 ERIES now in service.) 


ERIE STEAM SHOVEL CO., Erie, Pa., U.S.A. 
Builders of ERIE Shovels, Cranes, Draglines, etc. 
Branch Offices: Boston, New York, Philadelphia, 
Pittsburgh, Atlanta, Chicago 
Representatives throughout the U. S. A. 
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TWIN CITY 
ENGINES 


HE Washington Iron Works have Other Twin City Users: 
found the Twin City Engine a sturdy, Austin Mich. Corp. 


Baldwin Locomotive 








reliable power plant for the Logging En- 1. 

gine shown above which has proved its A Be , 
advantage over the old steam “donkey.” en a en. 
Specify Twin City Engines on your equip- The Harniechfoner 

ment. Manufactured in sizes 35 to 140 tags ony A 

H.P. Write for literature and specifica- rete one ng | 
tions. Willamette Iron & 


Steel Works, Ete. 


TWIN CITY COMPANY 


MINNEAPOLIS, MINN. 


Heavy Duty Engine 
Manufacturers Since 1903 
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. Crane 
\ Excavator 


66% Greater Clutch 
Frictional Area! 


HAT’S why the Koehring has Finger-tip 
control at the levers! 


Levers work easy because the 66% greater con- 
8 tact surfaces of the double outside band, equal- 
izing friction clutch makes the levers work easy! 


So, you have Finger-tip control without mechanical 
complications to help shift levers which ought not 
to be hard shifting in the first place. —The Koehring 
. operator does not lose the “feel’”’ of the bucket 
—an important factor in accuracy of operation! 













& , 
Crane Capacities 
0. No. I—10 tons at 12 ft. radius. No. 2—15 tons at 12 ft. radius. 
Clamshell buckets loaded with Clamshell buckets loaded with sand 
sand or gravel: 1 cu. yd. bucket or gravel: 1% cu. yd. bucket 


weighing 3450 Ibs. at 28 ft, radius, Weighing 3850 lbs. at 32 ft. radius. 
% cu. yd. bucket weighing 2600 a = pee Wgishing — a 
lbs. at 34 ft. radius. Boom lengths weighing 3600 Ibs ‘at 43 tt. radius, 
to suit conditions. 4 cylinder, Boom lengths to suit conditions. 4 
5” x6” gasoline engine, 1000 R.P.M. cylinder, 5%”x7” engine, 1000 R. P.M. 


Write for Crane Excavator Bulletin No. Cr.32. Sales Offices and Service Warehouses in principal cities 


Foreign Dept., R 1370, 50 Church St., N.Y. 
KOE H R ; N G co M PA N Y Cuma. aa: Commner “i Gace. Ltd., 
105 Front St., East, Toronto, Ontario. 


PAVERS.MIXERS—GASOLINE CRANES, Mexico, F.S. Lapum, Cinco de Mayo 21, 
DRAGLINES AND SHOVELS Mexico, D.F. 


MILWAUKEE, WISCONSIN A2688 
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No 
Merion Model 32, 1% cu. yd. Electric Shovel owned by 
Tarbox-McCa!l Stone Co., Findlay, Ohio 


Something to think about 


Fueling a boiler, like feeding a crusher or clay mixer, is f. 
uneconomical for intermittent work. A Marion Electric 
will dig your daily output in a few hours as easily and at 
less cost per yard than a steam shovel. It does not cost you 

a cent for fuel while it stands idle. 








Where working conditions are suited to electric installations, many 
economies can be effected. Especially is this true when the operations 
are intermittent and the shovel is idle for considerable time at different 
periods during the progress of the work, as at these times no current is 
used except when the machine is in actual operation. 


MARION 


The Marion Steam Shovel Co., Marion, Ohio, U. S. A. 
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THE INSLEY EXCAVATOR 


Not to do the work of a large shovel—But to do the work a large shovel can’t do—PROFITABLY 

















Approximately 7 Pounds Per Sq. Inch 
Bearing Pressure in Either Case 


N order to work a machine must are not familiar with recent devel- 

be able to get to the job, this opments in light excavator design, 
necessitating passage over any- a development of which the Insley 
thing from soft asphalt streets to is the outstanding example. The 
marshy bog land. An Insley with cutting pressure on the bucket edge 
its low bearing pressure on crawlers _ is equal to that of the average large 
will stand up under con- excavator. A machine of 
ditions which would make vi comparatively low first 


YY 





passage impossible with : cost for 

almost any other shovel. INSLE Shovel - Ditcher 
And after it gets to the ““"" “*"s «""""_ Skimmer or Crane 

job the way it will dig is paaiancgaie Service 


a revelation to those who EXCAVATING EQUIPMENT Write for Catalog No. 47 





INSLEY MANUFACTURING CO. 


Engineers and Manufacturers 
INDIANAPOLIS 
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The Short Tail Swing 8’-4’ 
Ideal Where Space is Limited 


A new model—a %-yard excavator—of standard 
P & H construction especially suitable for use where 
space is limited, as in alleys, basements and similar 
locations. 

The tail swing is shorter by two feet than the 206 
Model—fast on its corduroy traction—low bearing 
pressure—swing speed of 5.4 R. P. M.—complete 
metal cab—power clutch control—accessible—and 
convertible into dragline, clam-shell crane, magnet 
crane, pile-driver, skimmer scoop. 

This new lighter machine may just fill your re- 
’ ° quirements. Bulletin 82-X ives all the facts. 
Here’s the Reminder — oe pesca ' s 


Mail It- NOW! HARNISCHFEGER CORPORATION 
Successor to 


PAWLING & HARNISCHFEGER CO. 
Established in 1884 


3851 National Avenue, Milwaukee, Wis. 


New York Chicago Memphis 

Dallas Kansas City Los Angeles 

Philadelphia Detroit Seattle 

Birmingham Minneapolis Portland 

San Francisco Pittsburgh Jacksonville 
Warehouses and Service Stations: 

New York Memphis Jacksonville San Francisco 

Los Angeles Seattle 


(PH) GASOLINE SHOVEL 


Follow the Corduroy Trail—the 
“Tread” Mark of the P&H 
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What You Want In 
a Steam Shovel 


S the ability to give you results, to do the work right 
and at the least possible expense. It must save time 
as well as labor and stand up under working conditions. 


The Modern Massillon Steam Shovel will prove these 
qualifications and more. It can be used with clamshell 
or dragline equipment, or as a locomotive crane. Send 
for descriptive booklet. 


THE RUSSELL & CO. 


MASSILLON, O. 


(Established 1842) 
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TRADE C7OL-MAN) MARK —— 














MANGANESE STEEL 


Dredge, Pontoon and Land Pipe of Manganese Steel 
Sheets or Plates Riveted or Welded 








Highest Abrasive Resistance, Longest Life, Lightest Weight 








ROL-MAN 
MANGANESE STEEL ELECTRODES 
and WELDING RODS 


REDUCE YOUR SCRAP 
PILE 


Don’t scrap your worn pump 
casing and runners. 


Reline and repair them with 
Rol-Man welding rods at a frac- 
tion of the cost of new parts. ox 


Acetylene 
Co., N. ¥. 





_— Sulvaging a sand sucker or centrifugal pump casing at a SAVING 
of 


over $2,000 for a new custing and 10 weeks 
CHEMICAL ANALYSIS 
ee ER OCT ELA ee 12.00 — 15.00% 
1 NARS See Pe eee eae 1.00 — 1.45% 
a nd ee eee .05 — 09% 
En ae a ate a eee Ol — .03 % 
RR ht tae eh os Lk ORs tee na Ninn i 10 — .20% 


ROL-MAN Rods for Cas and Electric Welding are the same analysis, the high 
Manganese and Carbon content insuring a true Manganese Steel Weld by either 
Process. 


Highest Abrasive Resistance of Any Steel Made 
TOUGH—STRONG—NON-MAGNETIC 


Don’t scrap your worn or broken Manganese Steel castings and forgings, weld 
Pp 


them with ROL-MAN—good as new 


See also page 54 


MANGANESE STEEL FORGE CO. 
RICHMOND STREET AND ERIE AVENUE, PHILADELPHIA, U. S. A. 
Manufacturers of ‘‘Rol-Man’”’ Rolled and Forged Manganese Steel Products 
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—— TRADE MARK 


ROL-MAN Flat Link Manganese Steel Chains 
An Unusael Shain 


| . 














This photograph shows the longest, strongest and heaviest rolled manganese 
steel flat link dredge chain ever made. This chain is over 400 feet long, 
single strand with 24-inch pitch and weighs 414 tons. The center links are 
1'4 inches thick, 4 inches wide, 30 inches long with 1{%-inch round pin 
holes. The side links are % inch thick, 4 inches wide, 30 inches long with 
lg-inch keyed pin holes. 

This chain is made from “‘Rol-man”’ manganese steel] rolled bars having a 
tensile strength of 150,000 pounds per square inch and a shearing strength 
of 100,000 pounds per square inch. The steel is heat treated, and all holes 
were punched from the solid bar to gauge, giving extreme accuracy of pitch 
and diameter, shape, size and location of all holes. Manufactured for one 
of the large river dredges in operation on the Ohio River in the Pittsburgh 
District. 

ROL-MAN Manganese Steel Flat Link Chains for all purposes—Dredge, 

Elevator, Conveyor, Drag, Draw Bench, Tractor Drive, 
Bucket Operating and Special Chains. 





MADE IN 





Pins, Bushings, Rivets, Shafts, Gudgeons, Rollers, Wear Strips, Plate Washers and 
Bolts with Standard Thread or Cotter Pin Holes 











Diminished interruptions to operation alone more than pay the whole cost of 
““Rol-Man” Manganese Steel Wearing Parts 


Manufacturers of 


“RROL-MAN Double Lock Mesh’? Woven Manganese Steel Screens 
See also page 54 


MANGANESE STEEL FORGE CO. 
RICHMOND STREET AND ERIE AVENUE, PHILADELPHIA, U. S. A. 
Manufacturers of ‘‘Rol-Man” Rolled and Forged Manganese Steel Products 
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From 
Cutter Head 
to 


Screen 


“Era” Man- 
ganese Steel 
puts depend- 
ability into 
your Dredg- 
ing Equip- 
ment. 


All the way 
between Cutter Head and Screen wherever reliability 
-of parts are essential, “Era” will act as “Operation 
Insurance.” 





“Era” Manganese Steel—*Has Made It’s Way By 
the Way It’s Made. 


Send for Dredge Parts Bulletin. 


HADFIELD-PENFIELD STEEL CO. 
Bucyrus, Ohio 


MANGAS EEL 


1v 
FIRST - STILL LEADS IN QUAY 
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OmaHA, NEBRASKA 
February 21, 1925 






nese Steel C 
eights, Tilinoie 


funnies Man, 
Chicago 


Gentlemen: 


ATTENTION: Mr. A. W. Daniels, 
Gen'l. Sales Mgr. 


Replying to your letter of February llth 
regarding our opinion of pumps purchased from your compan: 


pany 
during the last five years; also pump parte and the life 


of same. I am enolosing copy of a report to our Mr. H. F. 
Curtis, President, on November 6th of last year whioh will 
probably answer fully the information you want. 


We now have eight of your 10-inch units 
and ten 8-inoh units at our various plants - 18 pumps in 
all - and assure you we are eet well pleased with 
the service they are giving. Up until the year 1920 we 
used various types and makes of cast iron pumps and had 
@ great deal of trouble in getting any pump which would 
stand the hard usage to whioh our pumps are subject on 
the Platte River operations. We have had little or no 
bearing trouble. Breakege of shells or side plates is 
absolutely unknown, and the life of the Amsco parts, we 
are satisfied, is five to siz times the life of any of 
the old style pumps ve used. 


We hope this information will cover just 
what you want; however, if it does not, do not hesitate 
to write us further, and should you care to refer any 
prospective purchasers to the Lyman*Richey Sand Co., feel 
at liberty to do so. 


Very truly yours, 
ideas sy SAND CO. 
D. Schellberg, 
Engineer. 


GDS: £J 











Since this letter was writ- 
ten, two more Amsco units 
have been added to the 
Lyman-Richey operations. 


Hundreds of other profit- 
making installations prove 
that you can’t go: wrong in 
adopting Amsco dredge 
pumps and repair parts in 
your work. 


























AMERICAN MANGANESE STEEL CO. 
General Sales Offices: 388 E. Fourteenth St., Chicago Heights, Ill. 
FOUNDRIES and SALES OFFICES: CHICAGO HEIGHTS, ILL.;: NEW CASTLE, 
DEL.; OAKLAND, CAL.; LOS ANGELES, CAL.; DENVER, COLO 











SOUTHERN MANGANESE STEEL CO., ST. LOUIS, MO. 
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Shut Your Eyes and 


OU can do this safely if you know the 

the rock-bottom facts about Westing- 
house motors in the cement and stone 
product industries. Their unsurpassed 
superiority for this service is too well- 
known to admit of doubt. 


“Any old motors” won't do—they must 
have the “sand” to keep going and the “grit” 
to laugh off moisture, heat, vibration and 
sudden overloads. Westinghouse motors do 
this and more because they are built to stand 
up under strenuous operating conditions in 
many industries. 


Progressive executives are saving time and 
money by simply specifying Westinghouse 
motors. Read at the right some reasons why 
you can confidently specify Westinghouse. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh ennsylvania 
Seles Offices in All Principal Cities of 
the United States and Foreign Countries 





X-82162 


Features of the 
CW Wound-Rotor 
“Motor 


—which particularly adapt it to 
service in the Rock Produéts Field 


Sturdily designed frame to withstand 
shocks imposed by heavy duty service 
Form-wound rotor coils are insulated 
for double the normal voltage. 


Bearings are dust tight and proof 
against oil leakage. 


Windings have best insulation ob- 
tainable. Mica used in slot portion of 
coils—more mica than will be found 
in any other motors. 


Shafts are axle steel which is much 
tougher and stronger than the ma- 
chinery steel so generally used. 
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MEAD-MORRISON 


RE-HANDLING EXCAVATING 











MEAD MORRISON 
Double Duty Grab 





The Mead-Morrison Type “W” Universal Grab—light, 
fast and powerful, rehandles and excavates equally 
well. When it lands the jaws hit first. They dig down 
deep as they close and fill the bucket for a capacity load 
every trip. 

If one double purpose bucket instead of two single pur- 
pose buckets sounds like an interesting saving in equip- 
ment get in touch with our nearest office. 


MEAD-MORRISON 


MANUFACTURING COMPANY 
828 PRESCOTT ST. EAST BOSTON, MASS. 
Branch Offices: New York Montreal Chicago 


HOISTING - HAULING - HANDLING 











One of the Buda-equipped, 7-ton Plymouth Locomotives, built by the Fate- 






Root- Heath Co., Plymouth, Ohio, being used by the Kaiser Paving Co. 












This Buda-powered locomotive 
pulls 27 cars 27 miles! 


Recently the Kaiser Paving Company, of Oakland, Cal., was given 
the contract for a concrete road joining the Valley Boulevard with 
the Coast Line. All materials on this job are being hauled 27 miles 
from the railroad by three Buda-powered Plymouth locomotives, 
each pulling a string of 27 cars. Notwithstanding the length of the 
trip and the fact that a 1% per cent grade is encountered at the start, 
these locomotives are towing their heavy loads with entire satisfac- 
tion and a notably low cost per ton-mile. Take full advantage of the 
extra value built into power machinery by the rugged, reliable Buda 
engine. Be sure that the locomotive, wagon loader, ditch digger, or 
other equipment you buy is Buda-equipped. 


THE BUDA COMPANY, HARVEY Stgeéss ILL. 


ESTABLISHED 1881 


Buy only genuine Buda Parts for the Buda engine 
New Parts Catalog No. 432 now available 
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Koppel Cars Are Used 
The World Over 


This is a fine illustration of what Koppel can do in solving 
transportation problems—The Security Cement & Lime Com- 
pany, Hagerstown, Md. Koppel Cars are cutting haulage costs 
here as they are doing in every line of industry in all parts of the 
world—have been doing it over 40 years. 


All the knowledge gathered from this service and long ex- 
perience is yours for the asking. 


Our Bulletins give all the details of types and construction 
of Koppel cars and equipment. Our Engineers stand ready to 
submit plans. Address our nearest office. 


KOPPEL INDUSTRIAL CAR & a _ 


Koppel, Penna. 


RAILS SWITCHES FROGS TRACK 
Sales Offices: — 





Pittsburgh New York Chicago San Francisco 


KOPPEL “3 cars and tracks for 
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Waukesha Motors and the World’s Longest Suspension Bridge 


INDUSTRIAL POWER UNITS 


ae 


ik 
’ 
. 
ko 2 & 





D own Digging the great foundations for the Philadelphia 
approach to the new Delaware River Bridge was 
done with power furnished by Waukesha “Ricardo 
to Rock Head” Industrial Power Units. Caruso & Gahagan, 
the contractors, chose Waukesha-motored P & H 
Bottom Shovels because they required guaranteed relia- 
bility of performance and low cost of operation. 
Throughout the long winter, operation of the shov- 
el was continuous and uninterrupted even though 
century-old rock foundations had to be battered 
down. 


There is a size of Waukesha Power Unit built 
to provide efficient, economical power for every 
Industrial job. ‘‘Industrial Power Units” is ¢ 
. book telling all about them—write for your copy. 


WAUKESHA MOTOR COMPANY 


e . 
Waukesha, Wisconsin 
New York City Hartford Kansas City Denver Tulsa Houston | 
Aeolian Building K. B. Noble Co. V. L. Phillips Co. Western Equip. Co. C.F.Camp Co. Portable Rotary Rig Co. 





Exclusive Builders of Heavy Duty Gasoline Engines for Nearly Twenty Years 
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TELSMITH 


GRAVEL PLANT 
SNAP-SHOTS 


TELSMITH PRIMARY BREAKER (plate 8, bird's-eye view) is the 
master device for crushing gravel boulders. It exerts the full stroke 
on the big fellows that need the long pinch. 
crown, unbreakable shaft, compact structure, force-feed lubrication 
—these features are milestones in the development of modern crush- 
The Telsmith Primary Breaker is eniiaiaieas against 
breakage, even by tramp iron. 

TELSMITH PLATE FEEDER (plate 2) steadies the load on crusher, 
conveyor and screen. The stroke is adjustable to change the rate of 
feed. By preventing overloads, it improves the product, cuts main- 
tenance expense, increases daily tonnage. 

TELSMITH SAND TANK discharges clean, de-watered sand, as 
pictured in plate 5. It allows only 5% of free moisture to escape into 
This tank works just as reliably as the power plant of an 


Its steel frame, steel 


ocean liner. Requires no power, no labor— 
not even supervision. 

TELSMITH WASHING SCREEN (plate 
4) scrubs and sizes the gravelin one cylinder, 
using a minimum of water, floor space and 
head-room. It saves almost its entire price 
in the reduced cost of transmission ma- 
chinery and storage bins. 

TELSMITH ENGINEERING SERVICE 
can’t be photographed but is equally im- 
portant. The best gravel plant will fail 
unless crushers, conveyors, screens and 
tanks are skillfully mated and intelligently 
combined into a single operating unit. One 
misplaced or undersize unit will impair the 
work of the whole outfit. Submit your 
problem to Telsmith engineers who have 
specialized in quarry and gravel plant prob- 
lems for eighteen years. Your machinery 
will be designed, built, co-ordinated, bal- 
anced and guaranteed by the Telsmith 
organization. No “‘buck passing’”’—-Telsmith 
stands behind the whole installation from 
crushers to bin gates. Glad to send you 
catalog No. GP-15. No obligation. 


Smith Engineering Works 
3183 Locust Street 


Milwaukee, Wis., U.S. A. 
18 East 41st Street Old Colony Building 
New York City Chicago 
Beckwith Machinery Co. 
Pittsburghiand Cleveland 
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SE modern machinery to combat with labor problems of today. 

Increase your business and decrease your expense with d 
Ottumwa Box Car Loaders. 

Make money with the Ottumwa. It reduces labor, eliminates loading t 

costs, prevents delays, increases capacity and reduces costs. Increase t 

your efficiency and your profits. I 

I 

The Ottumwa Box Car Loader is manufactured with electric or gaso- I 

line power. It has roller and ball bearings throughout and latest I 

improved Alemite greasing system. t 

P t 

Write for Complete Information and Prices 
f 
Ottumwa Box Car Loader Co. 
OTTUMWA, IOWA 
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The Specialty Fordson Loader is 
built scientifically correct. It is 
the result of our ten years’ ex- 
perience in the manufacture of 
portable wagon loaders. With a 
Fordson Tractor as a source of 
power it means simplicity of opera- 
tion, dependability, ease of installa- 
tion and Ford Service. 


It has all the qualities that make 
for lowest loading costs, ——. speed 


A Scientifically Correct Loader 





durability, self-feeding, crowding, 
and digging power. It is easy to 
control and crowds while buckets 
are in operation independent of the 
reverse gear. It can be crowded 
much or little at a time, and the 
feeders clear a path sufficient for 
tractor wheels. The crowding 
mechanism is self-contained with 
gears running in oil. 


Write us for further information. 


SPECIALTY ENGINEERING CO. 


Allegheny & Trenton Aves. 





Philadelphia, Pa. 











































Shot Moving Out 








The Result 





Results Like This 


Mean Low Production Costs 


Grasselli Explosives for years 
have been the choice of 
quarry men who demand big 
production at low cost. 


Getting the stone down in 
the size and condition you 
want means fast, continuous 
loading, whether by hand or 
shovel. With Grasselli Ex- 
plosives you get a minimum 
of big blocks for secondary 
blasting and no dangerous 
overhangs. Work is speeded 
up and profits increased all 
along the line. 


Your most difficult or un- 


THE GRASSELLI POWDER COMPANY 


usual blasting problems will 
be quickly solved if you but 
call in a Grasselli Service 
Man to talk over the condi- 
tions in your quarry. His 
many years of experience 
with explosives in quarries 
throughout the country will 
be valuable to you in getting 
results that keep production 
costs down and increase 
profits. 


Write our nearest branch; a 
Grasselli Service Man comes 
gladly and without expense 
to you when you need him. 


Main Office: Cleveland, Ohio 


Branches: 
Philadelphia 
Bluefield, W. Va. 
Birmingham 
Wilkes-Barre, Pa. 
Brownsville, Pa. 


CHEMICALS 


GR SS | | 
EXPLOSIVES 
OYESTUFFS 


Pittsburgh 

Chicago 
Clarksburg, W. Va. 
Pottsville, Pa. 
Hazleton, Pa. 

New Castle, Pa. 


The Grasselli Powder Co., of Florida, Miami, Florida 


GRASSELLI EXPLOSIVES 
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Continental Winches 





—_—_—— 





who requires powerful, uniform 

hoisting energy every day in the 
week, Continental Winches make ideal 
hoisting units. They are excellent for 
either portable or stationary work. 
They are made in two types—friction 
drive and gear drive—and come in two 
sizes, single and double drum. 


fw the sand and gravel operator 


Fordson Continental Winches are all 
equipped with cut steel gears which will 
last indefinitely. All shaft bearings are 
babbitted and equipped with Alamite 
ubricating system. All are mounted 








Ideal Dragline Hoisting Unit 


SPINKS SUPPLY CO. 


MEMPHIS, TENN. 





on the rear axle housings, near the 
wheels, thus placing the weight where it 
should properly be. 


The speed ranges from 60 to 200 
ft. per minute on all lines. A speed of 
200 ft. per minute can be had on the 
line with a motor speed of 1,000 R. P. 
M. and a load of 3,300 lbs. Other 


speeds and loads in proportion. 


An unconditional guarantee against 
defective workmanship and material 
goes with every Continental Winch. 
Defective parts replaced F. O. B. Mem- 
phis without charge. 
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LEWISTOWN| 


FOUNDRY 
PRODUCTS 


Will satisfactorily 
meet your 


CRUSHING 
GRINDING 
SCREENING 
WASHING 
DRYING 
ELEVATING 


needs 












We manufacture a line of 
equipment for the above 
purposes in pit and 
quarry service and shall 
be pleased to furnish you 
with any desired infor- 
mation on whatever class 
of equipment you are in- 
terested in. 





9-Foot Dry Pan 


LEWISTOWN 
; FDY. & MACHINE CO. 
40-ft. Continuous Bucket Elevator LEWISTOWN, PA. 
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THE CRUSHERS 


with the 
Troubles Left Out 


WHY THEY LEAD 


1—They are noiseless and run like 
watches. 

2-50% greater capacity for same 
power. 

8—Practically no wear on anything 
but head and concaves. 

4—Short shaft and saving in head 
room with packed dust collars. 

at oe —o ee . Sea 
ea so that it eannot reak where Standard Ball Bearing Gearless rusher. 
90% of shafts have broken. ae 

6—Can be driven right, left, or 
standard, as sent from shop. 

7—Eccentric is turned by flexible 
coupling attached to pulley, which 
prevents side thrust and heating, 
as in geared crushers. 

8—Ball and socket eccentric, self- 
aligning, eliminating friction and 
heating. Runs for years without 
attention. 

9—Positive circulating oil system 
through filter and cut geared oil 
pump. 

10—Made in our own shop by experts, ee 
trained for the job. a 

11—It is a crusher with the trouble left | 
out. See it in operation, and you 
are unfit to listen to any geared wet 
crusher salesman. In fact, if you Sa 











are near one of his machines, you pe*nst*pe deceived by Vertical Con, 
can’t hear him, if you are so caves; that is not what makes a 


inclined. fine crusher. 
12—Our fine crusher does the work of 4 geared crushers. 
Send for catalogue and tell us what your problems are, and one of our experts 
will call on you without obligation on your part. 
KENNEDY VAN SAUN MFG. & ENGR. CORP. 
50 Church St. NEW YORK 
Kearns Bidg., Salt Lake City. Utah 1739 Roanoke Bidg., Chicago, Ill. 
414 So. Spring St., Los Angeles, Calif. 73 Cullinan Bidg., Johannesburg, So. Africa 


Annex Hotel, St. Louis, Mo. 40, Rue des Mathurins, Paris, France 
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Probably you have noticed 


that sand and gravel 
plants always prosper when 
equipped with 


SAUERMAN 


SLACKLINE CABLEWAYS 


By digging from the pit and de- 
livering direct to the screens in one 
rapid, simple operation, Sauerman 
Slackline Cableway Excavators en- 
able their users to produce sand and 
gravel at the lowest cost per ton. 


Sauerman cableways are universal 
in use, operating in many kinds of 
pits and in many classes of material. 
They are as efficient in wet pits or 
river deposits as in dry material. 
They are powerful diggers, able tc 
handle large quantities of loose 
material, or to “nose into” masses 
of hard packed gravel and come out 
with a full load. 


These machines dig to great depth 
and stretch out over a long span to 
excavate large quantities at one set- 
up. Usual operating spans are from 
500 to 700 feet, but many success- 
ful plans are using spans up to 
1,000 feet and over. The Sauer- 
man excavating buckets range in 


SAUERMAN 
434 S. Clinton St., Chicago 


SAUERMAN 


SLACKLINE CABLEWAYS : POWER DRAG SCRAPERS 





The picture above was taken three week 
after the pit was first opened up. Th 
owner of this plant chose a Sauerman Slack. 
line Cableway for his excavating and con 
veying unit because he had realized sud 
good profits from his other Sauerma- 
equipped plant. 


capacity from 4 to 3% cu. yds.;90 
there is a size for any proposition, 
no matter how large or how small. 


To get an idea of the variety of 
excavating and material handling 
problems that have been solved by 
Sauerman machines, just write for 
Pamphlet No. 22 in which about 
100 different installations are illus 
trated and described. 


BROS., Inc. 
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easy for you. 


0 Agitators 

() Air Compressors 

() Air Compressors, 
Portable 

0 Babbitt Metal 

0 Baffles 

0 Bag Filling Machines 

O) Bag Sewing Mach. 

0 Bags, Cotton 

O Bags, Paper 

O Barges 

O Barrels, Steel 

O) Belt Fasteners 

O Belting, Conveyor 

0 Belting, Transmission 

O Bin Gates 

O Bins, Clay Tile Stor- 
age 

O Bins, Concrete Stor- 


age 

O Bins, Steel Storage 

O Blasting Fuses 

O Blasting Powder 

O Block Machinery, 
Concrete 

O Boiler Compound 

O Boiler Skimmers 

0 Boilers 

O Brick Machinery, 
Concrete 

0 Buckets, Conveyor 

O Buckets, Grab 

Oo Buildings, Portable 

O Burners, Oil 

O Cable Coatings 

0) Cableways 

O Car Movers 

O Car Pullers 

O Car Replacers 





Idg., Chicago, TiL 


(1) Car Wheels 
(J Cars, Bottom Dump 


(Gauge ..ccccccccccccs in. 
0 Cars, pnd Dump 


O Con “Steel Gseiiake 

oO Castings, Special 
Metal 

(1 Chain Drive 

(1) Chain, Conveyor 

(J Chain, Steam Shovel 
and Dredge 

CO Chaser Mills 

(1 Chutes and Liners, 
Metal 

CZ Classifiers 

01 Clips, Wire Rope 

CO Clutches 

0) Controllers, Electric 

0) Conveyor Equipment 

C) Conveyor Rollers 

(CJ Couplings, Flexible 

(J Cranes, Electric 
Traveling 

0 Cranes, Jib 

C1] Cranes, Locomotive 

(1 Cranes, Traction 

(] Crusher Parts 

(] Crushers, Disc 

() Crushers, Gyratory 

C) Crushers, Hammer 

(J Crushers, Jaw 

0 Derrick Swingers 

CO) Derricks 

OC Dippers 

0) Draglines, Cableway 

O Draglines, Revolving 


Boom 
(Continued on next page) 


Free Service to our readers 


For the convenience of readers who are in the market for equip- 
ment, our “Free Service” department will furnish on request any 
information, catalogs and prices on any machinery, equipment or 
supplies used in pits and quarries. The coupon below makes it 
Simply check, sign and mail. 


Pit & Quarry, Rand McNally Bldg., 


t and Quarr eg 7 Department, 
” pare, d McNally 


WE ARE IN. THE MARKET for the items checked below, and 
would be glad to receive catalogs, prices or other information. 


Chicago, Ill. 


C) Dragline, Scraper 
0 Dredges, Dipper 


C) Dredges, Land 
CL) Dredges, Sand 
Suction 


0 Drill Steel 

1 Drilling Contractors 

OC Drill Sharpening 
Machines 

QO Drills, Blast Hole 

1) Drills, Hand Hammer 

O Drills, Tripod 

(J Dryers, Sand and 
Stone 

(1) Dry Pans 

1) Dump Wagons 

1) Dust Collecting 
Systems 

[1 Dynamite 

LL] Dynamos, Electric 

0 Economizers, Fuel 

OD Elevating Equipment 

C Engineering Service 

C Engines, Gasoline 

De CEE AE ) 

O Baaews. Gasoline 

Portable Power Unit 
OT a alta ) 

1 Engines, Hoisting 

(] Engines, Hvdraulic 
Pumping 

OC Engines, Oil 


A ewes eee ercese 


0 Engines, Power Piant 
0 Engines, Steam 

0 Feeders 

0 Fire Alarms 

CJ Fire Alarm Systems 


re ere Tee eee e Tee Oe ee ee Pee Se ee ee ee ee 
SCOOT OHEEHSSOHSS OHSS SHHOHSSHEHSHSHSSEHESSHHSSEHEHSEHHHEHSHE  SHHHOHHSEHHSHSSESEEE 
Peer ee eeeesereesreesr essere eerersereeeeseeeeeeeeeeeeeee eee HFeeeeeeeeeeeses 

Deemer er eeerereeeeeesreeseeeseeeeseSeeseseeseseeseeeeeeHeF Hee 


Coe eereeeeeeesreeseeeeeseseseeseseeseeeeeeseeeeeesesreseeeeeeeeee ees 
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O Fire Brick 

(] Frogs and Switches 

CL) Fuses, Blasting 

() Gas Producers 

C) Gears 

C) Generators, Electric 

(J Grapple, Stone 

(] Grate Bars 

(C) Grates 

() Gypsum Separators 

C) Hoisting Engines 

C) Hoists, Chain 

(J Hoists, Derrick 

C) Hoists, Drum 

(J Hose, Sand Suction 

O Hydrators 

(1) Hydraulic 
Nozzles 

[1] Hydraulic 

C] Hydraulic 
Engines 

(1) Hydraulic Valves 
(Pulpit and Indi- 
cator) 


CJ Idlers, Belt Conveyor 

(C1 Industrial Railway 
Systems 

CJ Kettles 

C) Kilns, Cement 

C1 Kilns, Lime 

O Lights, Carbide 

[] Linings, Bag and 
Barrel 

— Loaders, 
able 

(] Loaders, Boom and 
Bucket 

C1) Loaders, Box Car 

C) Loaders, Conveyor 

[] Locomotives, Electric 

SNGED ips ceevcsancede in.) 


OC) Locomotives,Gasoline 
eee in.) 


0 Locomotives, Steam 
PND 96045 40580000008 in.) 


C] Locomotives, Stor- 

age Battery 

REED oc cccccccccccces in.) 

1 Log Washers 
C) Lubricators 
[1] Magnetic Separators 
C1] Manganese Steel 
CC] Manganese Steel 


Parts 
OC Metal, Babbitt 
C1) Metal, Perforated 


C) Meters 


Mining 


Pipe 
Pumping 


Bin, Port- 


0 Mills, Chaser 
C] Mills, Tube 
[] Mixers, Concrete 
0) Mixers, Plaster 
O) Motors, Electric 
Re Des cee eee ) 
0) Motors, Gasoline 
Tot pear ) 
C1] Motors, Gasoline 
Portable Power Unit 


O Motor Truck em 
Bodies 

O) Motor Trucks 

1) Nozzles, Hydraulic 
Mining 

O) Nozzles, 
Screen 

C1) Oil Burners 

OJ Oils and Lubricants 

C] Perforated Metal 

(1 Picks and Shoveis 

0) Pipe, Hydraulic 

OC Pipe, Iron 

CJ Pipe, Spiral 

C1) Plows 

C] Post Molds, Concrete 

C1) Powder, Blasting 

C1) Powder Magazines, 
Steel 

C1) Power Transmitting 
Equipment 

[] Power Unit, Gaso- 
line, Portable ’ 

(RS Se eOe Ere 

O Duleasioaes. Hammer 

(] Pulverizers, Ring 

O Pulverizers, Roll 

(1) Pump Repairs 

(1) Pumps, Drainage 

1) Pumps, Dredging 

(] Pumps, Sand 

C) Pumps, Water Supply 

C) Pyrometers 

C0 Rail, Steel 

C1) Roofing and Siding 
(Iron, Steel, Zinc) 

C1) Rope, Manila 

C) Rope, Wire 

0 Sand-Lime Brick 
Machinery 

C] Scales, Automatic, 
Conveyor 

C1) Scales, Track 

1) Scrapers, Power 

C] Scrapers, Team 

1) Screening Equipment 

(See other side) 


Suction 


OC Screens, 
Metal 

OC Screens, Rotary 

C] Screens, Vibrating 

CX Separators, Air 

C Separators, Gypsum 

C) Separators, Magnetic 

C Separators, Sand 

C] Sheaves 

O Shovels, 


Perforated 


mel 


O Shov els, gone 


gE Senn Reducers 

C] Steel Barrels 

O Steel, Drill 

OC Steel, High Speed 

C) Steel, Manganese 

C1 Steel, Structural 

C1 Stokers, Automatic 

C1] Stone Grapple 

OJ Stripping Equip- 
ment, Power 

C1 Superheaters 

C1) Swinger, Derrick 

[] Tachometers 

C) Tackle Blocks 

() Tampers, Concrete 
Block 

1 Tanks, Settling 

C] Tanks, Steel 

(] Tanks, Wood 

(J Ties and Timbers 

C) Tile Machinery, 
Concrete 

C] Track 

CJ Track Scales 

[] Track Shifters 

1) Tractors, Caterpillar 

C1) Tramways, Aerial 

C] Transformers, 
Electric 

1 Trolley Carriers 

(1) Trucks, Electric 

(] Tube Mills 

C] Turbines 

CL] Unloaders, Bin 

[] Unloaders, Boom 
and Bucket 

C] Unloaders, Conveyor 

C1] Wagons, Dump 

[] Washers, Log 

1 Washing Equipment 

[] Welding Equipment 

C] Winches 

C] Wire Cloth 
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£ Eastern Office and Warehouse: 76 Warren St., New York City 
~ bak) Western Office: Seattle, Wash. Factories: St. Louis and Seattle 
al ” Builders of B&B Aerial Tramways for 
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Pull! 


Sand to scrape out—gravel to dredge 
—great stones to lift—broken rocks to 
load—cars of limestone to drag uphill 
—the equipment waries, but the extra- 
ordinary pull power of Yellow Strand Wire Rope is 
equal to them all. 

Powerful Yellow Strand, made of imported steel 
wire, will sustain the great stresses of pit and quarry 
until it has more than earned its cost in honest service. 

Write for catalog—and name of nearest distributor 
of Yellow Strand and other dependable B. & B. Wire 
Ropes. 


fer 4 if BRODERICK & BASCOM ROPE CO. 
4° be St. Louis, Mo. 









Industrial haulage 


Yellow Strand 


29 








WIRE ROPE 
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gerwood Hoists 





THE LIDGERWOOD HOIST shown in the above illustration operates on 
one of the steel dredges used by the Stewart Sand and Gravel Co., of Kansas 
City, Mo., a description of which is given on pages 81 to 88 of this issue. 


EXCAVATOR HOISTS 


Must have 


STRENGTH 


To stand the severe working strains 


POWER 


To insure ample and constant rope pull 


SPEED 


To give capacity 


“LIDGERWOODS” have all these qualities 
HOISTS—CABLEWAYS—DERRICKS 


Of All Types 


LIDGERWOOD MFG. CO., 96 Liberty St., New York 


Philadelphia; Pittsburgh; Chicago; Seattle; Tacoma; Brown-Marx Bldg., Birmingham, Ala.; 
Los Angeles; Portland, Ore.; Columbus, Ohio. Sales Agents: Norman B. Livermore, San 
Francisco; Woodward, Wight & Co., Ltd., New Orleans; Canadian Allis-Chalmers, Ltd., Tor- 
onto; John D. Westbrook, Inc., Norfolk, Va. , 
Foreign Offices: London, England Sao Paulo, Brazil Rio de Janeiro, Brazil 
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in ure by the 
Stewart Sand Company 


Illustrations show how the Clyde Portable Derrick operates on a wide track, 
along the river bank, taking sand from the barges and dumping it either, 
in cars or on the stockpile. It also loads from stockpile to cars. 

You'll take pride in your Clyde. 


Clyde Iron Works Sales Company 


Sole Distributors for CLYDE IRON WORKS, Duluth, U. S. A. 


Stocks carried in the following Warehouses: 


NEW ORLEANS NEW YORK CITY PORTLAND SEATTLE 
309 Magazine St. E. 136 St. & Locust Ave. 555 Thurman St. 3410 First Ave. S. 


Branch Offices: 


CHCAGO CINCINNATI MEMPHIS JACKSONVILLE SAN FRANCISCO 
ILS. La Salle St. 1913 UnionCent.Bldg. 69 Union Ave. 43-45 W.ForsythSt. 50 Fremont St. 
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You also, can get this information 


from your HAND BOOK 





CALCIUM PRODUCTS COXTPAYYy 
HOLLIDAYSBURG, PA. 


MANUFACTURERS OF 
HIGH CALCIUM CHEPSIICAL LISME 


J. O- HARTMAN 
MANAGER 


March 9, 1925 


The Complete Service Publishing Co., 
Rand-McNally Building 
Chicago, I1l. 


Gentlemen: 


This will acknowledge receipt of your 
Pit and Quarry Handbook for 1925. 


For your information, we nave had hbusi- 
ness dealings with not less than twenty-five of 
the manufacturers listed, this company as well as 
the J. L. Hartman Company which have been under 
cne management in the past. Your handtook has been 
especially helpful in covering as it does their en- 
tire lines of quarry machinery and supplies. The 
information it contains is especially helpful in 
many problems. 





We feel under great otligations to you 
for sending us a book of so much useful information, 
and desire to thank you very kindly for same. 


Yours very truly, 


KD Wear eg oe oe 
JOH-S 4 7 


The habit of using Pit and Quarry HAND BOOK isa time and labor saving habit 
Within the covers of this book you will find the answers to your problems on operation 
and equipment. You will find information that can save you many a dollar and many 


Pit and Quarry HAND BOOK 


Rand, McNally Bldg. Chicago, IIl. 
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The Usco Valve Test which 


compresses months into minutes 


This is the machine on which Usco Pump 
Valve stocks are given the endurance test 
developed by our factory. The method is 
smple. The test valve is placed in a spe- 
cial attachment and subjected to the same 
repeated shocks which it would get on a 
valve seat in actual use, but at a rate which 
compresses months of service into a few 
minutes. 


Before the stock is graded, it must first 
pass a test of fixed length, at a pressure 
corresponding to the maximum which it 
may meet in service. Then the test is con- 
tinued to the point of ultimate collapse, so 
that the margin of safety over normal 
length of life at maximum pressure is defi- 
nitely known. 





These Pump Valves are 
fitted for their job by scientific test 


The essential thing in a pump valve is to have exactly the right 
composition for the service it is intended to perform. 

With every stroke of the pump, a valve used on a straight port seat 
receives the full force of a stream of liquid coming through the ports 
on its way to the chamber. A valve which is not made of the proper 
grade of material for the work which it is doing very soon wears 
down in the areas opposite the port openings. 

The eleven styles of Usco Valves, each made for its own type of 
service, are checked regularly by a new and sure form of factory 
est to make certain that they are exactly right before they are 
graded. 


The immediate results have been both a new standard of uniformity 
in rubber pump valves, and notable improvements in compounds. 


There is a style of Usco Pump Valve for every type of service. 


United States Rubber Company 
1790 Broadway New York City 


Seiki Bias Branches In Every Industrial Center 




















Not So Big, But— 
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A Giant For Work 


A shovel’s value in quarry work can’t be measured by size alone. 
Take the Eagle Point Lime Works at Dubuque, Iowa, as an 
example. 

They have a 34 yard Type O Thew Gasoline Shovel and for all 
around usefulness they say, ‘‘It can’t be beat.’’ 


It loads fast. It easily places the big chunks for breaking up. When 
ready for a blast it can amble out of the way in a hurry, or move 
easily to another part of the quarry where it can keep busy. 

It can be quickly converted into a clamshell crane for loading from 
the stock pile below the crusher when necessary. 

Being gasoline operated, it is ready to start instantly anywhere, 
anytime. 


The day of the huge, ponderous shovel in the quarry is about over. 
For all around usefulness, the smaller shovel is the better invest- 
ment, especially if it is a Thew. 


Let us refer you to other quarry owners who will tell you the same. 


THE THEW SHOVEL COMPANY, LORAIN, OHIO 


Thew .orain Shovels 


Dig Faster—Last Longer 
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Western States 
Portland Cement 


— Cement Corp., 
( ci, es ks 

Alpha Portl: ind Cement Co. 
Easton, Pa. 

Asano Portland Cement C 
fokyo, Japan 


Atlas Portland Cement Co., 


New York City 
Br.tish Columb:a Cemen 
Co., Ltd., Victoria, Can. 
California Portland Cemcn 
Co., Los Angeles, Cal. 
Canada Cement Co., Ltd., 
Montreal, Can. 
Cementos Portland Monte 
rey, Monterrey, Mex. 
Chuo Portland Cement Ce. 
Japan 
Colcrado Portland Cemen 
Co., Denver, — 
Conipagnie de Pr 
Chimeues d lai Fr rane 
Compania Perenns | Cement 
Portland, Peru 
Coplay Cement Co., 
Coplay, Pa. 
(to be continued) 
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—and now they have 4 of 
these giants heaping 
up their production! 


The service rendered by In front of the tire is the 
the Vulcan Kilns ordered — girth gear with the driv- 
by this company—‘the in- ing gear tram. 

creased production made 
possible, the bettered 
quality of product turned 
out, the lessened cost of 
fuel and labor—resulted 
in the installment of three 
duplicates. 





No matter what your Kiln 
needs, you can depend 
upon Vulcan Engineers 
for that extra capacity 
and quality which distin- 
guishes the Vulcan. Their 
extensive experience in 
Each of these Kilns is a designing and construct- 
9 feet by 175 feet, two ing in meeting the needs 
tire Rotary. of the various kiln using 
: industries has made pos- 
sible the enviable per- 
formance of Vulcan Kilns 
wherever installed. 


A fair idea of the sturdi- 
ness and massiveness of 
the vulcan construction 
can be obtained by a 
glance under the kiln Perhaps you have a kiln 
shown in this photo. problem to talk over with 
Note the tire and roller Vulcan Engineers. If so, 
bearing supports under let us know. In any case, 
the tire, together with the send for the latest Vul- 
thrust roller bearings. can Kiln Bulletin. 
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Let the Bear Cat Save You Money 


HE BEAR CAT 14-yard Crane or Shovel will move 
materials for you at a cost so low that it will surprise 


you. This compact, powerful machine is operated by one 
man, so the labor cost is kept way down. 




















The 40 H.P. Hercules engine is economical in fuel con- 
sumption, and the whole machine is so well built and 
rugged that it is remarkably free from repairs. Owners’ 
records average less than $16.00 per day for operating cost, 
including wages 


The Bear Cat is fast, and its full caterpillar mounting en- 
ables it to work effectively and move quickly on rough and 
broken ground. The attachments are interchangeable— 
you can have both crane and shovel with one machine if 
your work requires. 


You can scarcely realize the work this machine will do until 
you have seen it, but the new Bear Cat Book will give you 
some idea. Let us send it to you—no obligation, of course. 


THE BYERS MACHINE COMPANY, Ravenna, Ohio 


Builders of Byers Truckrane, 10 Ton Full Circle Crane 
Sales and Service Throughout the Country 


BYERS BEAR CAT 


THE ALL~PURPOSE ONE MAN CRANE 
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Arbitration of Commercial Disputes 


one of Chicago’s leading cor- 

poration lawyers, the subject 
of arbitration of commercial disputes 
in relation to the new Federal Arbi- 
tration Act was being discussed. The 
result of this conference is given 
largely in our viewpoint here. 

On January ist, 1926, the Federal 
Arbitration Act will go into effect. It 
provides that, if a contract contains 
a written agreement to submit any 
controversy concerning the contract 
to arbitration, that agreement is valid, 
irrevocable and enforceable in the fed- 
eral courts. The matter of including 
the arbitration clause in the contract 
is entirely voluntary; but if it is in- 
cluded, it cannot be ignored. The par- 
ties to the contract must arbitrate in 
case of dispute. This puts the author- 
ity of the court behind private arbi- 
tration action; for the court will en- 
force the award rendered by the arbi- 
trators if the parties concerned refuse 
to accept it. Of course, there are pro- 
visions in the law to ensure justice. 
Parties may choose their own arbi- 
trators; but they must choose one or 
more or the court will appoint them. 
In case of possible fraud or miscon- 
duct, the court may review the arbi- 
tration awards and modify or set 
them aside, if its action conforms to 
certain restrictions. Controversies 
which are dealt with in the fedeal 
courts are those which involve $3,000 
or more and which pertain to inter- 
state commerce. 


It is probable that the existence of 
arbitration agreement will result, in 
most cases, in a settlement’s being 
consummated without the aid of arbi- 
trators or the action of the courts. If 
the dispute cannot be settled, however, 
arbitration is advantageous in many 
ways. It saves the cost of litigation, 
which greatly exceeds the cost of arbi- 
tration, and it effects a settlement in a 
shorter time. It is reasonable to as- 


Drone a recent conference with 


sume that the results of arbitration 


will be more satisfactory than the de- 
cision of a judge or jury. The arbi- 
trators will be men who know the 
trade situation and business practices 
pertinent to the dispute. They will be 
experts, capable of rendering a just and 
satisfactory decision without unudue 
loss of time. They will be such experis 
as would be brought into court to ex- 
plain a situation to a jury. It will 
be a business men’s court dealing with 
problems peculiar to a certain busi- 
ness. Such a group of men will be 
far more capable of satisfying the con- 
testants than the ordinary jury, and 
the procedure will lack the objection- 
able aspects of taking the controversy 
to court. It is a businesslike, digni- 
fied procedure based on sound prin- 
ciples of equity and integrity. 

The controversies which are most 
easily settled by arbitration are those 
pertaining to ordinary trade relations 
where established customs and prac- 
tices are recognized. In such cases 
arbitrators, who are specialists in the 
problems involved, can get at the main 
issues very speedily and reach a de- 
cision based on precedent and general- 
ly accepted principlés of equity. Of 
course, many contracts are unusual 
and of such nature that they do not 
so easily fit into a scheme of arbi- 
tration. Many and varied are the 
issues that may enter into the con- 
troversy. However, most leaders in 
the legal profession. and prominent 
business men are sanctioning the 
theory of arbitration as a rational 
method of settling disputes. 


One objection to arbitration in the 
past has been the fact that if the dis- 
pute could not be settled by arbitra- 
tion, the matter ultimately reached 
the court. In that case, of course, it 
might as well have been taken there 
in the first place. In actual practice 
a large per cent of cases referred to 
arbitration have been settled satis- 
factorily. It has been etimated that 
99 per cent of the arbitration awards 
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have been accepted by both parties 
without appeal to courts. The fact 
that court procedure is intricate and 
slow is winning many supporters for 
the arbitration method. 

The next step in the development 
of the arbitration plan is state legis- 
lation. Uniform state laws are great- 
ly needed and will undoubtedly be en- 
acted soon. These laws should be in 
harmony with the federal law so that 
the contract that is valid between 
citizens of different states will also 
be valid between citizens of the same 
state. These state laws will cover 
intrastate transactions, but will also 
facilitate interstate transactions. New 
York and New Jersey already have 
statutes which are similar to the fed- 
eral law. Massachusetts and Oregon 
have legislation dealing with arbi- 
tration but will undoubtedly improve 
upon it. Although most of the states 
have passed laws dealing with the 
problem of enforcing awards made by 
means of arbitration, they have no 
statutes enforcing agreements to set- 
tle disputes by arbitration. Laws in 
harmony with the new federal statute 
are not in existence as yet, but the 
functioning of the new federal law 
will no doubt result in the provision 
of the needed legislation. 

Many business firms are looking in- 
to the subject of arbitration clauses to 
be included in their contracts. They 
are preparing to fall in line when the 
federal law goes into effect in Jan- 
uary. Such contracts should be suit- 
able for the line of business involved 
and should be drawn up with the aid 








of a lawyer. The following model 
clause has been suggested: “Any and 
all controversies arising under or out 
of or in connection with or relating 
to the agreement of which this is a 
part shall be submitted to arbitration, 
and judgment upon any award ren- 
dered may be entered in the highest 
court of the forum, state or federal, 
having jurisdiction in the premises.” 

Foresight in the matter of an arbi- 
tration bureau is also advisable. Plans 
for such tribunals in trade associa- 
tions or in chambers of commerce, if 
the trade association refuses to act, 
should be formulated before the be- 
ginning of the year. Leaders of vari- 
ous groups are logical ones to study 
the situation and be ready when action 
is needed. As a matter of fact this 
is being done. Forward looking busi- 
ness men and prominent attorneys 
are studying the law and seeking in- 
formation as to its possibilities in ac- 
tual enforcement. No group can af- 
ford to ignore this legislation which 
promises to have a far reaching effect 
on business relations. 

We recommend to all trade associ- 
ations in the non-metallic industries 
that action be taken regarding this 
Federal Arbitration Act as early as 
possible, because the new act goes 
into effect on January 1, 1926, the 
law makes enforceable in federal 
courts the awards of arbitrators, uni- 
form state arbitration laws will be 
sought in most states within the next 
year and many reputable concerns 
have already drafted arbitration 
clauses for inclusion in their 
tracts. 


con- 


Announcing A Staff Addition 


EADERS of Pit and Quarry will be pleased to know 
R that Mr. E. D. Roberts has joined our editorial 
staff as associate editor effective with this issue. 
Mr. Roberts is a graduate engineer with thirteen 
years of practical experience in railroad construction, 
highway design and construction, municipal engineer- 
ing, and cement mill design and construction. 
assistant professor of civil engineering at Marquette 
He was chief engineer for the Sun Port- 
land Cement Company and designed and supervised 
construction of the new plant of this company at Lime, 
An article on this plant by Mr. Roberts ap- 
peared in the July first number of Pit and Quarry. 
At the present time Mr. Roberts is visiting some of 
the most interesting non-metallic operations in the 
country gathering data and material for publication in 
The first of these articles dealing with 


University. 


Oregon. 


Pit and Quarry. 
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the Manitowoc Portland Cement Company appears in 


this number. 
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Hydraulic Features Important Factors 
in Modern Cement Plant Operation 





Written Expressly for Pit and Quarry By E. D. Roberts* 


EMENT statistics disclosed the 

fact that Wisconsin’s consump- 

tion of cement per capita was 
1.68 barrels annually. The average 
for the entire United States was 1.06 
barrels per capita. As there was no 
cement plant in Wisconsin, it seemed 
logical that a suitably located plant 
would be a success. 


A survey of the available limestone 
deposits led to the conclusion that 
none existed in Wisconsin with a 
magnesium carbonate content low 
enough to make a desirable cement. 
However, an excellent stone could be 
secured at Rockport, Michigan, and 
transported by boat. This stone con- 
tained a large percentage of fines 
and dust which would reduce the 
work of the wet grinding mills. A 
suitable site along the Manitowoc 
River was available. The river could 
be dredged to permit the access of 
the large cargo boats which would 
need to be used to bring coal, rock 


*Assistant Professor of Civil 
Engineering, Marquette University 
Associate Editor, Pit and Quarry 


and gypsum to the plant. The river 
would only need to be dredged to a 
depth of twenty-one feet to permit 
the largest type of lake freighter to 
dock. A large clay deposit with no 
overburden was also available, which 
with the addition of a small amount 
of sand was all that could be desired 
in a slurry. 


Gypsum could be obtained from 
Michigan in cars. Ferries could 
transport these cars across the lake. 
Coal for burning could be secured by 
boat from lower lake ports. Mani- 
towoc is the outlet for a large number 
of westbound empty cars. Normally 
40 per cent of these cars are empty, 
thus assuring a good supply of cars 
at all times. With ideal harbor facili- 
ties Manitowoc provided cheap water 
transportation. The Soo line, the 
Chicago and Northwestern, the Ann 
Arbor and the Pere Marquette Rail- 
roads enabled shipments to be made 
to all points in Wisconsin and upper 
Michigan. 


The foregoing conditions prompted 
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An Airplane View of the Manitowoc Portland Cement Plant 
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the officials of the present Manitowoc 
Portland Cement Company to build a 
cement plant at Manitowoc, Wiscon- 
ein. Men with large experience in 
the construction and operation of suc- 
cessful cement plants were soon asso- 
ciated with the enterprise. 

Actual construction on the plant 
was started in September, 1923. 
Eight months later on May 15th, 
1924, the plant began operation. This 
was a record for cement plant con- 
struction and an enviable one, when 
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the severe winters of this section of 
Wisconsin are considered. In discuss- 
ing the operation of the plant the 
flow of materials will be traced by 
following the usual order of manu- 
facture. 
Loading and Handling Bridge 

As Lake Michigan is closed to boats 
for about four months of the year, 
it was necessary to provide storage 
enough for coal, gypsum, and lime 
rock to keep the plant in operation 
during this time and longer if neces- 
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sary. Accordingly, an unloading and of rock and 75,000 tons of coal, or 
handling bridge was designed with a more than ample quantity to tide over 
clear span of 234 feet clearing piles the plant when turning out 3,600 bar- 
of material 50 feet in height and_ rels of cement per day during the 
operating on a track 1,000 feet long, period when navigation is closed. 

with a capacity for handling 300 tons This bridge is a Mead-Morrison 
of materials per hour. The storage bridge crane operating a 4% yard 
space will accommodate 250,000 tons clam shell bucket that picks the ma- 
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terial from the hold of the ship and 
drops it on the storage pile or directly 
into a 40 ton bin at the plant end 
from which it is elevated by a bucket 
conveyor to a hopper at the elevation 
of the bridge floor. A spout from 
this hopper directs it into the steel 
storage bins over the grinding mills. 
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unloaded from 
flat bottom gondolas by the clam shell 
and stored in the pile or dropped into 
the above mentioned hopper and ele- 
vated in the same manner as the 


Gypsum is easily 


stone. It is spouted into a hopper, 
however, that feeds the gypsum into 
a screw conveyor that distributes it 
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to any one of three bins situated over 
the finish grind mills. Coal is un- 
loaded onto a pile over a belt conveyor 
operating under the dock. If fires 
are noted in the coal, the crane picks 
out the burning coal and deposits it 
in an open space, then dips water 
from the Manitowoc River and puts 
it out. 

Direct current electricity is used as 
power to operate the machinery. The 
operation of the bridge has _ been 
found to be very satisfactory due to 
the provision of ample storage bins; 
for the material handled is easily able 
to keep.the entire plant in continuous 
operation. 


Mining and Pumping Clay 

The clay mine or deposit lies in a 
bank along the Manitowoc River 
about one mile above the chosen mill 
site. About 50 acres were secured by 
the company having a face of 80 feet 
and without any overburden. In case 
heavy sed is encountered, it is strip- 
ped; otherwise no stripping is re- 
quired. The upper 40 feet of this 
deposit is now being mined in such 
a way that loaded cars transport it 
by gravity to the clay washer built 
at the face of the deposit. The clay 
is loaded into 1% yard side dump 
cars by an electrically operated %4 
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yard Thew caterpillar shovel. A 
Fordson on 36 inch gauge driving 
wheels pushes the empty cars up to 
the shovel for loading and returns 
to draw another set of cars to clear 
the switch and wait for the loaded 
cars to pass them. This keeps the 
shovel and the washer crew working 
nearly continuously with a minimum 
of switching and power. 

From the cars the clay falls into 
an Allis Chalmers wash mill that 
mixes water with the clay and breaks 
it up into small particles. Enough 
water is introduced to furnish a 
greater part of the water required 
tor a proper slurry, and to give a 
fluid that will transport easily to the 
mill. 55 per cent water and 45 per 
cent clay is about the usual propor- 
tion. The wash mill is of hexagonal 
reinforced concrete construction lined 
with paving brick in which paddles 
braced with chains are rapidly re- 
volved keeping the contents in a 
turbulent state. 

From the washer it is drawn off 
into a sump through a _ revolving 
screen that eliminates all particles 
that have not been reduced to the 
proper fineness. A 4 inch Wilfley 
centrifugal pump discharges the 


screened material into a 6 inch line 
5,300 feet long that conveys it to the 














The Bridge Crane Before Plant Was 


Completed 
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clay storage tanks in the wet mili. 
Compresed air is introduced into the 
6 inch line to lighten the load and 
reduce friction in the pipe line and 
thereby increase its efficiency. The 
clay line has been located below frost 
except where it crosses the Manito- 
woe River on the railroad bridge 
where it is covered to keep the con- 
tents from freezing. Drains have 
been provided in the line at all low 
places for emergency use. The clay 
is not pumped continuously, and at 
the end of each load the line is cleaned 
out. A signal at the wet mill an- 
nounces to the operator that water 
is coming to clean out the line, and 
he turns the water into a sump from 
where it is pumped into the river. 

Steam is introduced into the washer 
during the cold weather; this is fur- 
nished by a boiler at the clay mill. 
All power is furnished by a 2300 volt 
transmission line from the main plant. 
An outside transformer at the clay 
mill steps it down to 440 for use. 
The clay plant has given no trouble 
in operation, and with the exception 
of a small amount of blasting of the 
clay during extremely cold weather, 
it operates continuously, as_ stated, 
with one 10 hour shift furnishing 
enough material for a day’s run of the 
cement plant. 

There are two circular reinforced 
concrete clay storage tanks 31 feet 
inside diameter and 34% feet in 
height with a combined capacity suffi- 
cient for 12,500 barrels of cement. 
A 3 inch Morris manganese steel 
pump handles the clay into a small 
tank over the two main tanks. This 
tank is equipped with an overflow so 
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that a constant head is maintained 
on the feed line to the three mill feeds 
where it is fed through a nipple into 
the raw rock as it emerges from the 
rock feeder. 

The raw rock is fed into the mills 
by a rocker arm from steel hoppered 
bins of 370 tons capacity each built 
directly over the feed end of the mills. 
The mills are Allis Chalmers Number 
722, 7 x 22 feet, compeb mills. Each 
mill does the complete grinding in 
two states, the power for which is 
furnished by a 400 H. P. 2300 volt 
60 cycle Allis Chalmers synchronous 
motor through 60 inch Cutler Ham- 
mer magnetic clutches. Excitation is 
furnished for operating the clutches 
and motors by a 60 kilowatts exciter 
set. 

The slurry from the three mills 
falls into a common sump and is 
pumped into any one of four slurry 
tanks located beside the clay tanks 
and of the same capacity and con- 
struction. Another Allis Chalmers 
slurry pump is located between the 
four tanks with piping so arranged 
that slurry can be pumped from any 
tank to any other tank for correction 
purposes or to the 3 kiln feed tanks, 
one located under each kiln. The 
kiln feed tanks have a capacity of 
1,000 barrels of cement each and are 
of circular reinforced concrete con- 
struction with a diameter of 22 feet 
inside and 23 feet deep. 

An 18 x 24 Ingersoll Rand air com- 
pressor furnishes the air required for 
the operation of these slurry and clay 
pumps and for air agitation of the 
clay and slurry while in the tanks. 
Another slurry pump lifts the slurry 
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into the kiln feed trough at the upper 
end of the kilns where it is kept 
agitated by moving paddles. The 
slurry is fed into the kilns by a Ferris 
wheel bucket feeder for each kiln 
operated independently by a_ two 
speed squirrel cage motor connected 
in parallel with a similar motor that 
operates that particular kiln. This 
insures synchronous operation of kiln 
feed and kiln. 


Kiln Operation 


There are three kilns each 10 feet 
in diameter and 160 feet long resting 
on two trunion bearings and operated 
by a 50 H. P. two speed motor 
through a Link Belt chain drive. 
Sil-O-Cel insulation is used in the 
kilns with the exception of a few feet 
at each end. The two speed motor 
for kiln operation has been found to 
give generally increased production. 
The kiln either is in low or high. 
The operator will increase the fuel 
feed rather than go into low. It re- 
quires closer observation of the fuel 
end on the part of the operator but 
gives increased output in the long 
run. 

The burned clinker discharges di- 
rectly into an 8 x 60 feet cooler lined 
with paving brick for the first 40 
feet and operated by a 20 H. P. squir- 
rel cage induction motor. The cooled 
clinker can be picked up by hand. 
Both the kilns and cooler were manu- 
factured by the Manitowoc Engineer- 
ing Works. 

A 24 x 24 Link Belt, Peck carrier 









passing under the discharge of each 
cooler conveys the clinker to the stor- 
age pile or up into the clinker bins, 
These bins are of 1,000 barrels capac- 
ity each and are located directly over 
the feed to the finish grind mills, 
Very little clinker is stored outside 
as plenty of cement storage has been 
provided to carry over the slack 
periods. An auxiliary Peck carrier 
has been installed under the discharge 
from the kiln so as to by pass the 
cooler if necessary. A spout from a 
high point on this run chutes the 
clinker into the main Peck carrier, 
If necessary, it may be deposited in 
outside storage. 

The fuel for burning the clinker is 
powdered coal fed to the kilns from 
the coal storage tanks by feeders of 
the company’s own design and con- 
struction. Screw feeders under each 
tank introduce the coal into two 8 
inch air pipes that shoot it into the 
kiln. Air for this operation is pro- 
vided by two Bayley fans discharging 
into a common header leading to each 
feeder. The fans are of such capacity 
that the kilns may be kept in opera- 
tion by one fan. 

Finish Grinding 

Individual 30 ton steel bins contain- 
ing gypsum are located above each 
of the three Number 722 compeb mills 
and adjacent to the clinker bins. A 
screw feed, operated by an adjustable 
gear connected to the drive for the 
rocker arm feed under the clinker 
bins, mixes the proper amount of gyp- 
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The Clay Wash Mill 
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sum and clinker and introduces the 
mix into the feed end of the mill. 
These mills are of the same type as 
the wet mills and complete the grind- 
ing in two stages in the same mill. 

A 14 inch cross screw conveyor 
under the discharge end of the mills 
conveys the cement to another 14 inch 
screw that conveys the cement to the 
elevators to the top of the storage 
silos. An electrically operated control 
releases the magnetic clutches on the 
mill and stops them in case anything 
should cause a stoppage of the ele- 
vators or conveyors to the storage. 
This eliminates danger of plug ups. 


Storage and Packing 


The silos are of reinforced concrete 
construction each 36 feet inside diam- 
eter and 80 feet high. There are 
12 bins in all which together with 
the interstice bins provide storage for 
a little over 300,000 barrels of cement. 
The MacDonald Engineering Com- 
pany constructed the silos together 
with the reinforced concrete packing 
house which is connected onto one 
end of the silos. 


The packing house has four floors 
and a basement and covers 50 feet 
by 78 feet of area. The top floor is 
the sack cleaning room where the re- 
turned sacks are cleaned, repaired 
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View of Storage Silos and Packing House 


and chuted to the floor below where 
they are tied and stored for use. 
Storage is also provided on the floor 
above the packing floor. Chutes con- 
duct the sacks from any floor to the 
packers’ platform. An _ electrically 
operated freight elevator serves all 
floors of this building greatly adding 
to the efficiency of the plant and men 
operating this end of it. 

The cement is drawn from the silos 
by 4 longitudinal conveyors, two un- 
der each row of silos. They are ar- 
ranged to tap the interstice bins as 
well. A cross conveyor drops the 
cement into an elevator that elevates 
it to the top floor of the packing house 
where it passes through a screen into 
a distributing screw that operates 
over the bins feeding the packers. 
There are two 3 sack Bates packers 
on each side of the building arranged 
in pairs. Each pair has its own 
screen and belt conveyor for handling 
the sacked cement into the cars. 
Shipping tracks are located on each 
side of the building with a 14 car 
capacity for each track past the ship- 
ping belt. A Mead Morrison electric 


car puller serves each track to expe- 
dite the spotting of cars during 
loading. 

A Sly dust collecting system in- 
stalled at the packers reclaims the 
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cement dust and eliminates the dust 
nuisance. Provision has been made 
for conveying the freshly ground ce- 
ment toa silo to be erected at the 
water’s edge where a packer will be 
installed for marine shipping. Link 
Belt conveyors and elevators have 
been used throughout the plant. 
Coal Grinding 

At the west end of the bridge 
craneway a structural steel mill build- 
ing has been erected between the river 
and the south shipping track. This 
houses the coal pulverizing plant. 

The outside coal storage deposited 
by the bridge when unloading boats 
is over a reinforced concrete tunnel 
225 feet long. Trap doors have been 
provided in the roof of this tunnel 
which, when opened, will drop the 
coal directly onto a 30 inch belt con- 
veyor, manufactured by the Stevens 
Adamson Company. This conveyor 
carries the coal over an automatic 
Merrick weightometer fitted with a 
Magnetic Manufacturing Company 
magnetic pulley to eliminate all tramp 
iron. After receiving a preliminary 








breaking in a Pennsylvania rol] 
crusher it is elevated to a bin over 
the dryer. In case of trouble with 
the crusher or if coal screenings are 
obtained, the roll crusher may be 
bypassed. 

From the moist coal bins the coal 
is fed into the dryer by an Allis Chal- 
mers rocker arm feeder. The dryer 
was manufactured by the Manitowoc 
Engineering Works and is of their 
own design. A 6 x 60 foot cylinder 
is fitted with lifters and set on a 
grade which when rotated at the 
proper speed, forces the coal to travel 
throughout its length. The fire is 
applied directly to the shell of the 
cylinder at its center. Afterwards 
the hot gases are led through a pas- 
sageway to the discharge end of the 
dryer and then traverse its length 
directly on the coal. An exhauster 
discharging through a two stage dust 
collector provides the draft for operat- 
ing the dryer. In case of a shut down 
an auxiliary stack discharges the hot 
gases directly to the outside air. A 
conveyor and elevator discharge the 








View of Storage Silos 
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dried coal into a large steel bin of 
100 tons, capacity with three hoppers. 
Each hopper is directly over a Fuller- 
Lehigh coal mill. These mills are 42 
inches and are driven by 75 H. P. 
vertical motors. 

The Fuller mills discharge directly 
into a feed screw that leads to a 
Fuller-Kinyon coal pump. The coal 
is pumped through a 6 inch pipe line 
to bins directly over the kiin feeders 
in the kiln room. Automatic electric 
control provides for diverting feed 
from one bin to another in case a bin 
fills or for shutting down the mills 
in case they get ahead of the kilns. 

A very noticeable thing about the 
coal pulverizing building is its clean- 
liness. In fact this is noticeable 
throughout the plant. No clothes 
protectors are furnished and none are 
needed. 

Very few belts have been used 
throughout the plant. Speed reduc- 
tion is obtained by Link Belt silent 
chain drive or Cleveland worm gears 
wherever possible. 

Power Supply 

Between the feed end of th kilns 
and the raw grinding department we 
find the power plant. Waste heat 
from tke kilns is here utilized to fur- 
nish all power required to operate the 
plant. The waste gases from each 
kiin are discharged into a 750 H. P. 
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Cooler Feeding Hot Clinker Into 24x24 Inch Carrier 
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Rust boiler with three passes. Fur- 
ther efficiency is obtained with a B. 
& W. superheater, a B. F. Sturtevant 
economizer and a Sturtevant induced 
draft fan for each unit. The fans 
are operated by 100 H.P. variable 
speed motors. The discharge from 
the fans passes into a common breech- 
ing and out through a passageway 
and up a 14 x 257 reinforced concrete 
stack. 

Provision is made in each passage- 
way for the flue dust to gravitate to 
hoppers placed underneath the pas- 
sageways. Conveyors pick up this 
dust and carry it to an elevator thai 
drops it into a pug mill where it i; 


mixed with about 35 per cent of 
water ard then introduced into the 
s.urry. About 60 barrels or 90 per 


cent of the cement dust is recovered 
a day in this way, which in a year’s 
time will show an enormous saving. 
The many passageways through the 
waste heat recovery plant are largely 
responsible for this opportunity to 
recover the waste clinker dust. This 
also minimizes the dust nuisanze 
which in a town might cause a shut 
down of the plant. All in all the 
installation of the waste heat recov- 
ery is a very profitable installation. 

The turbine room is located just 
sast of the boiler room. A 3125 KVA 
2300 V 60 cycle Allis Chalmers turbo 
gererator set operating with a sur- 
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face condenser is the main equipment 
used. Excitation for the main gen- 
erator is provided by a 60 KW gen- 
erator set. Direct current for opera- 
tion of the bridge crane is provided 
by a 300 KW motor generator set. 

Automatic and recording devices 
notify the operator of any change in 
the power units of the plant. Three 
Brown duplex recording pyrometers 
record the temperatures of the gases 
entering and leaving each _ boiler. 
Bailey fluid meters record the steam 
temperature and flow from each boiler. 
Another Bailey meter records the flow 
of steam to the turbine while another 
records the flow of feed water enter- 
ing and leaving the feed water heater 
together with its temperature. Brown 
indicating pyrometers show the tem- 
perature of the gas in each passage of 
the waste heat boilers. 

Two Number 24 Reiley evaporators, 
a condenser and a de-aerator fur- 
nished by the Griscom-Russell Com- 
pany are installed to furnish the 
proper water to the boilers. Ordi- 
narily the fuel for their operation is 


some of the waste heat from the: 


boilers. The steam from the turbine 
is condensed and de-aerated and re- 
turned to the boiler feed. Fresh river 
water is condensed to add to the re- 
used steam. This provides distilled 
water for boiler operation. 

The plant is connected with the 
feed lines of the local electric power 
company to furnish power for plant 
operation in case of shut downs or 
when starting up. This provision 
eliminates the necessity of an aux- 
iliary boiler installation to furnish 
power when the kilns are not in oper- 
ation. 

A roomy well equipped laboratory 
aids in the production by proper 
sampling to control the mix and prove 
their product. The cement tests over 
50 per cent above requirements for 
the seven day test for tensile strength. 
The Kiln Ring Gun 

In the process of cement manufac- 
ture kiln rings have always been a 
source of much trouble. These rings 
are simply heavy coatings which build 
up from the sides of a kiln in a ring 
formaticn. In the wet process plant 
at Manitowoc two kinds of rings 
form: one a mud ring which occasion- 
ally forms in the feed end of the kiln, 
the other a ring which builds up 
about 30 feet from the burning end of 
the kiln. The Manitowoc Portland 
Cement Company has solved the prob- 
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lem saving shutdowns and the labor 
used by the old methods. 

They are using a specially designed 
kiln gun, manufactured by the Rem. 
ington Arms Company, to break out 
these rings. While it is true that 
various guns have been used in the 
past, they have had their disadvan. 
tages. Guns with heavy slugs, high 
powered rifles, and even machine 
guns have been experimented with, 
but with little success. The high 
powered rifle and the machine gu 
created a hazard from the bullets. 4 
bullet from a high powered rifle will 
penetrate the kiln ring, but it will 
also penetrate a boiler plate when the 
ring is missed. The new Remington 
gun is the result of experiments coy. 
ering a period of two years. This 
gun shoots a slug which does not 
penetrate the kiln ring deeply but 
depends upon its effectiveness 
through the jar it creates which is 
transmitted over a large surface area, 

The gun is of the bolt action type 
with a one inch bore and is of heavy 


construction. It is mounted on a 
platform which is adjustable for 
alignment and elevation. It has a re. 


coil absorbing spring. Each kiln front 
is equipped with an I beam on the 
hood for the gun platform. The gu 
can be set in position in a few seconds. 
It is fired through the opening in the 
hood. A 3 ounce single slug is fired 
with a substantial charge of powder. 
On the average about 225 shots will 
cut a section out of the ring large 
enough to cause it to break up ani 


fall out when the kiln is revolved. 
About 20 shots can be fired per 
minute. 

When the gun is set up, it is 


quickly sighted on a portion of the 
ring close to the shell of the kiln. By 
rapid firing a hole is cut through in 
three or four minutes with about 5l 
shots. If the ring is heavy, the gun 
is directed’ to the opposite side of 


the ring and the performance re 
peated. The ring is generally broken 


by concentrating on these two oppo 
site ends very quickly. The total 
time involved rarely exceeds fifteen 
minutes, and as the operator becomes 
experienced, this time will be cit 
down. The gun can be held on the 
line sighted as it is at all times under 
perfect control. This gun has saved 
this cement company both in_ labor 
and in time as compared with the old 
method used by many cement con 
panies. 
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The Manitowoc Engineering Works 
fabricated and erected the steel mill 
buildings housing all of the plant 
wh the exception of the packing 
house and storage silos which were 
erected by the MacDonald Engineer- 
ing Corporation. All steel bins, hop- 
pers, kilns, coolers, and coal dryer to- 
gether with various and sundry 
other things were manufactured and 
placed by the same Manitowoc Com- 
pany. This aided in a large degree in 
securing a construction record for a 
plant of this size. 

The officials of the company should 
be given credit for designing and 
erecting one of the most efficient ce- 
ment plants in operation. Foresight, 
study and experience are shown in 
every phase of it. Proper allowance 
for clearances have been provided to 
give safety and ease of operation and 
rapid intercommunication between the 
various parts. Safety first is stressed 
at all times. A good example of this 
is shown by the fact that a reinforced 
concrete tunnel has been provided for 
the employees to pass under the load- 
ing tracks. 

The officers of the company are 
Charles C. West, President; J. B. 
John, Vice President and General 
Manager; H. Vanderwerp, Assistant 
General Manager; L. E. Geer, Secre- 
tary and Treasurer; J. E. Thiell, 
Assistant Treasurer; F. E. Town, 
Superintendent; and R. E. Minogue, 
Assistant Superintendent. E. B. 
Nichols is Chief Engineer; P. G. Daw- 
son, Assistant Secretary; G. P. 
Schwaab, Sales Manager; W. H. Mc- 
Reynolds, Traffic Manager; and H. 
A. Meyer, Purchasing Agent. Mr. 
West, President, is also president of 
the Manitowoe Engineering Works 
and the Manitowoe Shipbuilding Cor- 
poration. Mr. John is connected 
with several other cement companies 
in an official capacity, and his pre- 
vious experience shows in the design 
of this plant. Mr. Vanderwerp is in 
charge of the plant. The Manitowoc 
Portland Cement Company markets 
its product under the name of the 
Badger State Portland Cement. 





Magnetic Pulleys 


In those plants where no magnetic 
High Duty Pulleys are in use, the 
superintendents and foremen are of- 
ten confronted by such problems as 
the following described in the latest 
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bulletin of the Magnetic Manufactur- 
ing Co., of Milwaukee: 

“Crash! ... the scream of smash- 
ing metal ...a final roar... then 
silence. All the machinery stops. 
You rush out to see what’s wrong 
and find the foreman, profane and 
disgusted, surveying a wrecked ma- 
chine. ‘Another chunck of that 
d—n tramp iron. Ruined our crush- 
er. Nothing to do but shut down 
the plant until we get her fixed. 
And that’ll cost you ten times the 
price of the magnetic pulley I’ve been 
asking you to buy.’ ” 

The illustrations, which are in sev- 
eral colors, show how the principle 
works. They show how the material 
including various pieces of ‘tramp 
iron,’ rides down the conveyor belt 
toward the crushers. When the iron 
reaches the magnetic pulley at the 
end of the conveyor, they are drawn 
tightly to the belt by the magnetic 
force until they reach the under side 
of the conveyor, and on leaving prox- 
imity to the magnetic pulley, drop 
harmlessly upon a platform beneath. 

The cost of these pulleys, in spite 
of their highly specialized character, 
is not correspondingly high. In fact, 
it is said to be unimportant,—“they 
are the lowest priced machines in the 
magnetic separator field!” 

The bulletin lists the names of a 
number of large and important con- 
cerns that use Ventilated High Duty 
Magnetic Pulleys including the Carne- 
gie Steel Company, Youngstown Sheet 
and Tube Company, United States 
Gypsum Company, General Electric 
Company, Dittlinger Lime Company, 
and the New York Trap Rock Com- 
pany. 





Highway Research Meeting 


At a recent meeting of the Execu- 
tive Committe of the Highway Re- 
search Board of the National Research 
Council it was decided to hold the 
fifth annual meeting of the Board at 
Washington, D. C., on December 3rd 
and 4th, 1925. Progress reports re- 
ceived from the Chairman of the Re- 
search Committees showed that thev 
are conducting important studies on 
almost every phase of highway de- 
velopment, including finance, design, 
construction and maintenance, thus 
assuring a successful annual meeting. 
The program for the fifth annual 
meeting is now being prepared and 
will soon be announced. 
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Some Unusual Manganese Steel Products 


Figure 1 shows the longest, strong- 


est and heaviest rolled manganese 
steel flat link dredge chain ever 
made. This chain is over 400 feet 


long, single strand with 24 inch pitch 
and weighs 4% tons, The center 
links are 1% inches thick, 4 inches 
wide, 30 inches long with 1{% inch 
round pin holes. The side links are 
% inch thick, 4 inches wide, 30 inches 
long with 1}# inch keyed pin holes. 

This chain is made from “Rol-man” 
manganese steel rolled bars having a 
tensile strength of 150,000 pounds per 
square inch and a shearing strength 
of 100,000 pounds per square inch. 
The steel is heat treated, and all holes 
were punched from the solid bar to 
gauge, giving extreme accuracy of 
pitch and diameter, shape, size and 
location of all holes. This chain was 
manufactured by the Manganese Steel 
Forge Company of Philadephia for 
one of the large river dredges in 
operation on the Ohio River in the 
Pittsburgh district. 

Figure 2 shows a Rol-man maneza- 
nese steel welded pontoon dredge pipe 
in 20 foot sections. This pipe is made 
up of 4 sheets, 5 feet long, of Rol- 





man rolled manganese steel plates 
5/32 of an inch thick, rolled to a ful 
circle and welded. 

The outside horizontal and circular 
seams are strapped with soft steel as 
they are not subject to wear. lj 
seams and joints are electrically 
welded. The ends are fitted with 
1% x % inch half oval band iron foy 
securing the sections together, with 
rubber sleeves clamped on. 

This pipe was made for one of the 
largest hydraulic sand and _= gravel 
pumping operations in the Delaware 
River district of Kastern Pennsylvania 
by the Manganese Steel Forge Com- 
pany of Philadelphia. 


New Edelblute Factory 


The T. H. Edelblute Company has 
recently built a new and enlarged fac- 
tory at Reynoldsville, Pennsylvania, to 
take care of the wide and growing 
demand for their main product, the 
“Anchor” Rerailer. The Reynoldsville 


works will be managed by N. G. Edel- 
blute, and the general sales office will 
be continued as before at Pittsbureh 
in the Wabash Building. 











Figure 
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Pumping Problems in the Cement Industry 


Written Expressly for Pit and Quarry by C. H. Sonntag 


ent state of development is one 

of those industries that demand 
of all mechanical equipment continu- 
ous performance for twenty-four hours 
a day and seven days in the week. 
This is the ideal, so far unattained, 
that every mill man looks forward to, 
and the wise buyer of machinery will 
have steady operation in mind as well 
as first cost. Cement makers are, like 
other manufacturers, coming more and 
more to learn that when production 
is curtailed by shut-downs, most of 
the pay-roll goes on just the same; a 
repair bill on the disabled machine is 
in order; and the profit that should 
have accrued on the output that was 
lost does not materialize. 


In dry process mills pumps are num- 
bered among the machines that are 
not directly concerned in the manu- 
facturing process, but which never- 
theless must function steadily if the 
mill is to keep on running. They will 
be found doing their principal work 
in the power house, feeding boilers 
and supplying service water for gen- 
eral plant use. 


(Creat. st manufacture in its pres- 


Boiler Feeding 


The “old reliable’ reciprocating 
steam pump has been standard in this 
service for years. The cheapest style 
is the packed piston type, in which 
the water piston slides in a brass 
sleeve and carries its own packing. 
For low pressures this design will do 
very well, but it should not be used 
against the higher pressures found in 
modern boiler houses. The packing 
will fail in time and leak, but there 
will be no visible evidence of this. It 
must be guessed at by the speed of 
the pump or its irregular operation. 
If the packing is so arranged that 
leakage will be external, it will get 
better attention, and the pump is apt 
to be kept more nearly ship-shape. 
This condition is embodied in the 
plunger-type pumps, which are known 
as outside center packed and outside 
end packed, 

In the former each cylinder is in 
two single-acting parts, between which 
the plunger moves. The packing is 
between the parts of the cylinder, and 
the piston rod must also enter one end 
of the cylinder, making four plunger 
and two rod packings to be cared for 





in a duplex pump. The center pack- 
ing is rather inaccessible; the water 
cylinders are quite complicated cast- 
ings, and may be made up of several 
pieces with packed joints liable to 
leakage. The plungers are hollow and 
supposed to have some buoyancy, but 
they are apt to be porous and fill with 
water, and the entire weight must be 
carried on the packing, as there is no- 
way of arranging an external guide 
or support. 

An example of an outside end 
packed pump is shown in Figure 1 (a). 
Each water cylinder has a solid trans- 
verse partition in the middle, so that 
there are really four single-acting 
cylinders and four plungers. These 
latter only need to be packed, as the 
piston rod does not enter the water 
end. The glands are easily accessible 
for tightening or repacking. In large 
pumps the weight of the plunger 
farthest from the steam end may be 
carried on a slipper or cross-head 
guide that may be bolted to that end 
of the cylinder. 

This illustration also shows two 
other valuable features. The steam 
and water ends are tied together by 
steel rods instead of the cast iron 
connections used until recently. The 
tension in these rods may become 
quite high, and they are not liable to 
fracture as is cast iron. The valve 
chambers shown are of the pot-valve 
type, and this feature should be in- 
cluded in every high pressure recipro- 
cating pump. It makes it possible to 
get at every valve separately, and 
the gaskets under the chamber covers 
are comparatively small and easily kept 
tight. In cheaper designs the valves 
are arranged in decks like those of 
packed piston pumps. The gaskets of 
the access openings and around the 
decks are large and liable to failure, 
and if the cast iron cover is large the 
breathing action induced by the pul- 
sations of pressure may crack it. 

For the piston rods in the steam end 
any good metallic packing will give 
better results than fibrous organic 
material. The only particular require- 
ment is that the rods shall be round 
and of uniform diameter. For the 
plungers one of the so-called diagonal 
packings should be used, as the pres- 
sure helps to tighten it, and it is not 
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necessary to screw up the gland fol- 
lowers so snugly. 

In boiler plants of 150 H.P. or 
above the centrifugal feed pump will 
give good service. Two stages at 
least, and perhaps three will be need- 
ed to feed against the pressures now 
in use. Such a machine is shown in 
Figure 2(b). The pump may be 
driven by a motor, in which case it 
will be dependent on the main gen- 
‘erating units for its power, or it may 
be driven by a direct-connected steam 
turbine, when it will be independent 
of the electrical supply and can be 
used at any time. Most engineers will 
wish to install at least one of each 
type as insurance against break-down. 

For every centrifugal pump run at 
constant speed there is a definite reia- 
tion between the volume of water be- 
ing handled at any instant and the 
pressure at which this volume may be 
discharged. In commercial pumps the 
pressure rises as the volume passed is 
reduced by throttling. The ratio of 
pressure to quantity is determined by 
the design of the impeller, and when 
plotted as a curve is known as its 
characteristic. In pumps intended for 
boiler feeding the design is such that 
the discharge pressure can not rise 
excessively when the flow is throttled 
or even shut off altogether. 

If the pump is motor-driven, it will 
p:obably run at constant speed, and 





Figure 2 
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Figure 3 


the natural characteristic of the im- 
peller will be depended upon to pre- 
vent the building up of excessive pres- 
sure. If steam-driven it is best con- 
trolled by a constant excess pressure 
governor, one type of which is shown 
in Figure 3(c). Such a regulator 
maintains the feed water at a fixed 
pressure above that in the boiler, re- 
gardless of the fluctuations of the lat- 
ter, and as a result a given opening of 
the feed valve always means a certain 
fixed rate of feed. This is of par- 
ticular value when automatic feed 
regulators are used, for assuming a 
constant boiler load and constant rate 
of feed, if the boiler pressure is much 
higher than the steam pressure, the 
regulator will keep its valve nearly 
closed, and in so doing will carry a 
hivh water level. On the other hand 
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if there is not much difference between 
feed and boiler pressures, the regu- 
lator will compensate for this by keep- 
ing its valve wider open, and to do 
this must carry a low water level in 
the boiler. The constant excess pres- 
sure governor is also an excellent con- 
trol for the reciprocating feed pump. 

A reciprocating pump may occa- 
sionally, due to failure of its governor 
or the closing of all feed valves, build 
up a very high pressure,—much higher 
than is needed or desired. The exact 
value will depend on the ratio of the 
areas of the steam and water pistons. 
The centrifugal pump will be limited 
in speed by its motor if so driven, or 
by the speed governor of its steam 
turbine, if that is its source of power. 
If the pump is properly chosen for 
boiler feeding purposes, it will not 
under constant speed build up a 
dangerous pressure, and the discharge 
may be entirely closed off for a few 
minutes without serious results. If 
run this way too long the water in the 
pump will probably boil because of the 
energy used in overcoming its internal 
friction. 
General Service 

The water for general plant use, 
commonly known as _ service water, 
may be furnished by either recipro- 
cating or centrifugal pumps. The 
pressure is moderate, 75 pounds being 
a satisfactory figure. Steam pumps 
for such service are made with the 
water cylinders of larger bore than 
the steam cylinders, and are known as 
tank pumps. They will handle low- 








Figure 4 
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pressure water with less steam than 
those of conventional design. Due to 
the relation between the cylinder bores 
they can not build up a water pres- 
sure as high as that of the steam. 

The centrifugal service pump may 
be either motor or steam driven, and 
a single stage machine will be satis- 
factory. This pump will almost cer- 
tainly be required to handle much 
more water than the feed pumps, and 
in some power-house arrangements 
the service pump supplies the feed- 
water heater in addition to its other 
duties, so that this should be borne in 
mind in deciding on its size. 

A motor-driven single stage ma- 
chine is shown in Figure 4(d) with 
the water chamber cover and bearing 
caps raised. This is done to show the 
complete accessibility of the interior 
without lifting the shaft, this being a 
feature of all high grade centrifugal 
pumps. It will be noted also that the 
packing glands are entirely separate 
from the bearings, so that water leak- 
ing past them can not mix with the 
oil. The shaft should be covered with 
a bronze wearing sleeve where it 
passes through the packing. One of 
the bearings is designed to take care 
of any end thrust that may develop, 
but the double suction single stage 
pump is intrinsically hydraulically 
balanced, and no end thrust should ex- 
ist unless one of the suction openings 
of the impeller should become ob- 
structed by solid matter. In multi- 
stage machines the various manufac- 
turers have made use of a variety of 
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devices for taking care of the unbal- 
anced thrust. 

Steam driven service pumps, whether 
centrifugal or reciprocating, should be 
controlled by constant pressure (not 
constant excess pressure) governors. 
They function by throttling the steam 
to such a flow as will permit the pump 
to run only fast enough to maintain 
the pressure for which the governor 
is set. The motor-driven centrifugal 
machine must depend upon the char- 
acteristic design of its water end to 
limit its pressure to a safe value. 
Water Wells 


Occasionally a cement mill may be 
located in a flat alluvial.region where 
the water supply is not all that could 
be desired. Pumping from streams 
may not be feasible either because of 
the expense involved, the great rise 
and fall of the streams, or the amount 
or character of the solids carried in 
suspension. If the property happens 
to be underlaid with water-bearing 
sand or gravel, it is possible that a 
perfectly satisfactory source of water 
may be developed from it. 


The method of making such a sup- 
ply of water available does not seem 
to be as generally known as it should 
be, and so a few lines will be devoted 
to it. The sand or gravel in which 
the water occurs is usually overlaid 
by a stratum of clay or other imper- 
vious material, and to get an idea of 
the true conditions a five or six inch 
hole may be sunk into the gravel by 
an ordinary churn drill. This will 
show the depth and nature of the 
water-bearing bed, and pumping from 
this well will determine the character 
of the water that may be expected. 
If everything is found satisfactory, ‘an 
open steel cylinder about four feet in 
diameter is sunk vertically by exca- 
vating the material from the inside 
and weighting it until it sinks. More 
rings are added to the top of the 
cylinder and excavating continued 
until it has sunk to a depth based on 
the findings of the churn drill. A 
suitable casing, usually about 18 or 
24 inches in diameter, is sunk in the 
center of the large one by pumping 
the mud out of the lower end with a 
bailer such as is used in oil well work 
but very much heavier. The lower 
sections of this inside casing are made 
up of perforated or slotted screens, 
and a sufficient length of screen is 
used to include most of the water- 
bearing layer as shown by the churn 
drill. When the inner casing with its 
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screens has reached the proper depth, 
bailing is continued while a carefully 
screened gravel whose particles are 
about %s or % inch in size is thrown 
into the well between the inner and 
outer casings. Bailing will eventually 
cause the earth around the inner cas. 
ing to sink, and it is followed down 
by the added gravel. Bailing is con. 
tinued until the gravel has worked all 
the way down around the screen and 
begins to appear in the bailer. The 
result is that the screen is surrounded 
by a layer of gravel too coarse to go 
through the meshes but fine enough 
to act as a strainer for the water 
before it enters the well. This gravel 
also greatly increases the area of the 
surface through which the water bear- 
ing stratum may supply the well. The 
conditions at this time are shown in 
Figure 5. 

The pumps used in such wells are a 
special vertical type, one make of 
which is illustrated in Figure 6 (e). 
The motor is vertical, and the weight 
of the revolving parts is carried ona 
ball, Kingsbury or other form, of 
thrust bearing. The pump _ itself, 
which must be near the bottom of the 
well where it will always be sub- 
merged, may have one or more stages 
according to the service needed. The 
pump in the illustration has _ two 
stages. 


Wells of this type may have a ¢a- 
pacity of over a thousand gallons per 
minute, and can serve as an excellent 
source of water around a cement mill. 
Where such water is found in sufli- 
cient quantity to use as circulatin’ 
water for condensers, it is of snecial 
value, as it is always cool. When it 
is used to maintain a supply in a sur- 
face pond, the pump motor may oper- 
ate under float control. 

Wet Process Plants 

The characteristic feature of mills 
using this method of manufacture is 
that the raw materials are ground 
with enough water to make a thick 
fluid mass called slurry, and the me- 
chanical handling of this is an alto- 
gether different problem than that of 
moving dry materials. 

Where the question is one of direct 
vertical lift, the chain and bucket ele- 
vator will give very good service. Of 
course the boot and casing of the 
elevator must be water-tight, or as an 
alternative the foot shaft may be 
mounted in bearings in a concrete pit 
which takes the place of the conven- 
tional boot. The casing has in one or 
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Figure 5 


two instances been made of reinforced 
concrete, Slurry may be led to the 
foot of the elevator in troughs or 
launders of proper slope, and may be 
taken away at the top in the same 
way. 

While the open launder is a very 
simple and inexpensive contrivance, 
closed pipes have the advantage of 
convenience of arrangement and the 


QUARRY, 






































Figure 6 


use of valves and fittings for divert- 
ing the flow into any desired number 
of directions, while pipes involve some 
method of pumping. This may be 
done by means of (1) the plunger 
pump, (2) the centrifugal pump, and 
(3) compressed air. 


Plunger Pumps 


The consistency of slurry makes the 
design of a pump to handle it much 
different from that of one intended 
to pump water. It is regretted that 
no illustration of such a machine is - 
available, but it may be said that in 
general a slurry pump is built along 
the same lines as the “stuff pumps” 
used in paper factories for handling a 
suspension of paper fiber in water. 
Pressures are not very high, which is 
easy on the packing. The valves are 
very large and are frequently made 
of hollow brass balls six or eight 
inches in diameter, and the ports and 
liquid passages are all in the same 
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liberal proportions so as to offer as 
little resistance as possible to the flow 
of the slurry. These machines are 
usually made with single-acting plung- 
ers instead of pistons, so that the 
packing is external where it is acces- 
sible and where leakage can be seen. 
Centrifugal Pumps 

These have been in use for many 
years in handling slurry, and do ex- 
cellent work in this service. The pres- 
sures are always moderate, so that 
nothing more complicated than a sin- 
gle stage machine is required. The 
extreme refinements of design that 
characterize the better centrifugal 
water pumps are not necessary in 
working with slurry, and in fact are 
detrimental. The essential features 
called for are ruggedness and sim- 
plicity, even at the sacrifice of effi- 
ciency in the use of power. The 
standard type has side suction, with 
a runner on which the vanes are cast 
on to the side of a solid disc. Such 
a pump will have some end thrust, but 
with the pressures used in cement 
mills this can be cared for by a prop- 
erly designed thrust bearing. The 
stuffing box should be for sealing pur- 
poses only, and should not be called 
upon to act as a guide for the shaft, 
which implies that there shall be two 
bearings far enough apart to hold the 
shaft steady. 

When a centrifugal slurry pump is 
in constant use, it is wise to have the 
runner chamber provided with renew- 
able liners. Such a machine is shown 
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in Figure 7 (f). It also has the other 
features mentioned above, and it 
might be well further to have the 
shaft protected by a wearing sleeve 
on the part subject to the action of 
the packing. The cutting action of 
slurry imbedded in soft packing is 
rather severe, and it would be cheaper 
to renew the sleeve rather than the 
entire shaft. These machines may be 
driven by belt or by direct-connected 
motor, the latter being preferable if 
the speed and design of the pump can 
be made suitable for the desired lift, 

As centrifugal pumps are not self- 
priming, they must be set low enough 
so that the slurry will run to them by 
gravity, and the same arrangement is 
highly desirable, though not absolutely 
necessary, for plunger pumps. In 
figuring the size of the piping, and 
particularly the suction, allowance 
must be made for the high friction of 
flow of the thick slurry. 
Compressed Air 

This system of pumping exposes 
nothing to abrasive wear except the 
valves, and these will last two or three 
years. The operation is best explained 
by means of Figure 8, which is a dia- 
grammatic sketch of the proper ar- 
rangement of parts. The two tanks 
must be set low enough to fill by 
gravity, and should be designed to 
withstand the highest pressure of the 
compressor, though the pressure used 
in pumping will depend on the height 
to which the slurry is to be lifted. 
They are best set vertically so that 
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they will completely empty themselves 
at every cycle. If laid on their sides 
solids from the slurry will settle in 
the less active parts, and after some 
time it will be found that over one- 
third of the interior is filled up and 
not available for pumping. 

Starting with all valves closed, inlet 
valve A and vent G on tank Number 1 
are opened. When the tank is full, as 
shown by the appearance of slurry at 
G, valves A and G are closed and dis- 
charge valve C and air valve E are 
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opened, and the slurry is forced 
out of the bottom of the tank by the 
air pressure. The fact that the tank 
is empty can usually be told by plac- 
ing the hand on the discharge pipe 
and feeling the vibration caused by the 
rush of air with the last of the slurry. 
The provision of duplicate units as 
shown permits one tank to be filling 
while the other is discharging, and a 
good operator will learn to shut off 
the air at valves E and F before the 
tanks are entirely empty, doing the 
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last of the work by the expansion of 
the air already admitted. 

This system requires a suitable air 
compressor, best located in the engine 
room, but the apparatus in the mill 
room has the advantage of extreme 
simplicity. The writer does not know 
of any comparison having been made 
between the cost of power for com- 
pressed air pumping with that of the 
other two methods, though when large 
compressors are already in use for 
supplying rock drills, it is probable 
that the needs for slurry pumping 
would be a comparatively small part 
of the total. The system would be 
inoperative if the compressor were out 
of commission, so that some relay such 
as a spare compressor or a centrifugal 
pump should be provided. 

It has been shown that the pumpin 
problems of a dry process cement mill 
are those of any well designed factory 
power plant, while in wet process mills 
special methods which have been de- 
scribed have been developed for 
handling slurry. 

(a) Dean Bros Co., Indianapolis, Ind. 

(b) Lea-Courtenay Co., Newark, N. J. 

(c) Mason Regulator Co., Boston, Mass. 

(d) De Laval Steam Turbine Co., Tren- 
ton, N. J. 

(e) American Well Works, Aurora, IIl. 

(f) Kingsford Foundry & Machine 
Works, Oswego, N. Y. 





Newspaper Errors 

Many newspapers have carried ac- 
counts of a recent blast at the Colum- 
bia Quarry Company’s plant at 
Krause, Illinois, and not a single one 
was correct. 

It was reported that 150,000 tons 
of stone were “shot” at a cost of 
$68,000. As a matter of fact 235,000 
tons were brought down at a cost of 
something under $40,000, which cost 
included the stripping, cleaning, drill- 
ing dynamite, fuse caps, secondary 
drilling and preparations for trans- 
portation to the mill. This figure also 
included an allowance for overhead. 

Pit and Quarry refrains from pub- 
lishing “rumors” or “reports” unless 
they are first verified and unless the 
facts, which seldom appear in the 
newspaper account, are secured. 








The Osgood Co., manufacturers of 
excavating machinery, Marion, O., has 
recently issued its bulletin No. 256, 
dealing with gasoline, oil and electric 
power shovels. The Osgood %-yd. 
power shovel and its combinations are 
featured. 


——.. 


Ohio Gravel Producers Meet 


Cedar Point, Ohio, on August 3rd 
4th, and 5th was the scene of a meet. 
ing of the Ohio Sand and Gravel Pro- 
ducers in conjunction with the Execu- 
tive Committee of the National Sand 
and Gravel Association. 

On August 3rd the Association dis- 
cussed freight rates and state prob- 
lems. Mr. Guy C. Baker, the Associa- 
tion Secretary and Vice President led 
the discussion with his report. On 
August 4th the Executive Committee 
of the Association held an open meet- 
ing. John Prince, President, ad- 
dressed the group discussing the 
activities of the National Association 
and especially the new engineering 
bureau which is being organized. 

Mr. Earl Zimmerman, General Man- 
ager of the Ohio Gravel Ballast 
Company presented a report on the 
work of the ballast committee of the 
National Association. This committee 
was appointed for the purpose of 
making an investigation and report on 
a general gravel specification for rail- 
way ballast. 

Mr. Hugh Haddow reported on the 
work of a committee, of which he is 
chairman, which was appointed for 
the purpose of investigating the high- 
way specifications in New York and 
Pennsylvania. The issue is to con- 
vince the state highway departments 
in question that gravel aggregate is 
the equal of crushed stone as aggre- 
gate. At the present time gravel is 
not accepted on primary roads. Mr. 
L. A. Boulay, Director of Highways 
for Ohio, also addressed the group. 
His remarks were largely in the form 
of suggestions on selling methods. 

Mr. V. O. Johnston, President of 
the Lincoln Sand and Gravel Com- 
pany; Mr. S. C. Haddon, Secretary of 
the Indiana Sand and Gravel Associa- 
tion; and Col. H. C. Boyden expressed 
thoughts of interest during the ses- 
sions. 





Prof. Duff A. Abrams, professor in 
charge, Structural Research Labora- 
tory of the Lewis Institute, Chicago, 
was the principal lecturer at the course 
on design of concrete mixtures and field 
control of concrete at Birmingham, 
offered to engineers through the cour- 
tesy of the Portland Cement Associa- 
tion in Alabama. He also made an in- 
spection of Chilton county highways 
now under construction, accompanied 
by his field assistant, F. S. Kelly. 
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Employing Efficient Hydraulic Methods 
In Producing from Bank Deposit 


Diamcnd Sand Company Operating New Modern Plant in Florida. 
Producing 2000 Tons Quality Sand Daily from Excellent Depcsit 


LORDIA is the second largest 
fF state east of the Mississippi 
River. This generous area over- 
lies massive mineral bearing rocks 
cemented together with clays. This 
state has the most extensive phos- 
phate deposits in the world. There are 
also wide-spread deposits of lime- 
stones, marls, Fuller’s earth, kaolin, 
sand and gravel, gypsum and dia- 
tomaceous earths. 

The phosphates of Flordia, of which 
this state mines about two thirds of 
that produced in the United States, are 
generally divided into four varieties; 
the land pebble, river pebble, hard rock 
and soft. The land pebble phosphate is 
the most important from the stand- 
point of production and value. At the 
present time none of the soft phos- 
phate is being mined. In 1924, Florida 
shipped 2,336,000 long tons of phos- 
phate valued at $7,507,000, more than 
nine-tenths of which was land pebble 
phosphate. A considerable quantity is 
converted to the mono-calecuim salt, 
(superphosphate), in Jacksonville, by 
treatment with sulphuric acid. A pro- 
duct known as non-acid phosphate is 














Wash Mill and Cars Loaded 


manufactured in Florida by heating 
phosphate rock with a solution of 
K.CO, and K.SO, and then calcining 
the mass at 1200-1400 degrees cen- 
tigrade. Ten to twelve per cent of 
the phosphate is converted to a form 
for use as plant food. 

Florida is essentially a limestone 
state. The oldest exposed formation 
is a limestone named Ocala because 
of its occurence in and near that city. 
The lime industry of the state is cen- 
tered about this city. Some of the 
limestone in this region analyze as 
high as 99.15 per cent in calcium car-. 
bonate. Another excellent limestone 
is the Marianna located in and near 
the city of that name. An argilla- 
ceous limestone occurs along the Apa- 
lachicola River in the vicinity of 
River Junction. This limestone was 
once used in the manufacture of a 
natural cement. Vast deposits occur 
in southern Florida being well de- 
veloped in the region about Palm 
Beach and Miami. Deposits of co- 
quina, a shell limestone, can be seen 
at different points along the east coast 
of Florida. This coquina has the 
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Box At Top of Washer 


unique distinction of being the first 
building stone used in Florida. In 
1923, Florida produced 1,412,410 tons 
of limestone at a value of $1,236,226. 

Florida was the leading state in out- 
put and value of Fuller’s earth in 1923, 
and has been from the beginning of 
the industry. Large deposits are 
mined in the southern part of the 
state in Manatee county, and in the 
uorthern part in Gadsden county. 
Kaolin of sedimentary origin occurs 
in Florida also. The kaolin is mixed 
with coarse sand which is removed by 
washing. In addition to the Fuller’s 
earth and kaolin, there is an abun- 
dance of clays suitable for the manu- 






Dewatered Sand Being Discharged from Cone for Second Washing 
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and Vibrating Screen 


facture of building brick, tile and clay 
products. 

Gypsum was discovered in Florida 
more than twenty years ago. The 
large deposits are not accessible at all 
times as they are located in some very 
low areas which are subject to periodic 
overflow. The principal deposits are in 
the Lake Panasoffkee region of Sun- 
ter and Citrus counties. The deposits 
are quite disconnected as they occur 
on several islands in the region men- 
tioned. 

Diatomaceous earth was _ produced 
in Florida a number of years ago, and 
there has been an increasing’ interest 
in this material recently. The best 


















known and the more developed de- 
posits occur in Lake county. The dia- 
tomaceous earth is found in Florida 
in fresh water lakes or in the bogs 
frequently bordering them. In its 
crude state is resembles peat but de- 
velops a grayish color when dried. 
This grayish color is due to inorganic 
inatter. By burning, this color disap- 
pears and the resulting product is a 
fine light mass consisting essentially 
of the microscopic shells of fresh 
water diatoms with practically all 
foreign material, such as sand or clay, 
absent. The burned product has a 
white or creamy color, is light in 
weight and porous in texture. 

The sand and gravel industry of 


PIT AND QUARRY 


Drag Which Delivers Sand from Tank 


Pumping Station Which Supplies Water 


this state is of greater importance 
than is generally recognized. Excellent 
deposits can be found in almost any 
part of the state. The rapid progress 
which the state is making in high- 
way, railway and building construc- 
tion is proving to be a stimulus to the 
sand and gravel industry. 

The Diamond Sand and Gravel Com- 
2any has embarked upon an enter- 
prise that should flourish under the 
boom which is sweeping the state of 
Florida at the present time. This 
company was organized in March, 
1925, as a $300,000.00 corporation with 
C. C. Memminger, President; E. C. 
Stuart, Vice President; S. D. Gooch, 
Vice President and General Manager; 
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and J. K. Stuart, Secretary-Treasurer. 

The plant of this recently organized 
company is located four and a quarter 
miles east of Lake Wales, Polk county, 


Florida. It is'served by the Seaboard 
Air Line Railway which passes 


through the property. Lake Wales is 
located in south central Florida, about 
100 miles north of West Palm Beach 
and about 140 miles from Palm Beach. 
A new railway has just been com- 
pleted from West Palm Beach to Palm 
Beach. The plant has favorable loca- 
tion as it can serve the east and west 
coast as well as the interior of 
Florida. 

Another interesting factor is that 
the deposit contains, it is claimed, the 
best sand for building purposes in the 
state. The sand is composed entirely 
of sharp quartz grains and_ is 
marketed free from such impurities 
as clay loam, silt and phosphate. The 
Pittsburgh Testing Laboratory has 
given the sand the following grading: 
Passing 200 mesh sieve 0.2 per cent 


“ 100 “ec “ 0.2 “ “ 
“cc 80 “ “ 1.0 “cc “ 
“cc 50 “ “ 13.2 “ “ 
“cc 40 “cc “ 14.8 “ “ 
“ 30 “é “ 21.4 “ “ 
“e 20 “ec “ 31.0 “ “cc 
“cc 10 “ sé 17.4 “ “ 
“ec 4 “ “ 0.8 “ “c 


The same laboratory has given the 
following strength tests, which show 
it to be an ideal concrete sand: 


Twenty-four hours old......... 109.0 
Forty-eivht: hours old.......... 108.5 
Seventy-two hours old.......... 114.6 
Oa SSE | eee 127.5 
Twenty-eight days old.......... 121.0 
Strength Test, Twenty-eight days 

2x@ inch cylinders...........- 135.0 


The property of the company com- 
prises 220 acres with an average depth 
of more than 20 feet of marketable 
sand. The sand produced is sold under 
the name of, “Diamond Sand.” The 
deposit is a bank deposit, and the sand 
is produced by modern hydraulic 
methods. Water for the mining and 
washing operations is secured from a 
large lake adjacent to the property. 
An Allis Chalmers eight inch cen- 
trifugal pump delivers the water 
through a ten inch pipe line to the 
plant. 

The face of the bank is broken 
down by a heavy stream of water, 
and the sand washed down is drifted 
to a sump where it is picked up by 
an eight inch Georgia Iron Works 
pump of the heavy duty type and 
pumped through an eight inch pipe 
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line several hundred feet long to the 
washing and screening plant. 

The sand and water are delivered 
at the top of the washing plant into 
a tank. From this tank the material 
passes to two 1, mesh Sturtevant 
motor vibrating screens where all the 
sand that passes méets the Federal 
and State specifications. Sprays of 
water are playing on these screens at 
all times. The oversize, which con- 
sists of quartz pebbles and sandstone 
pebbles, is conveyed to a storage nile, 

The sand and water passing goes 
directly to a large automatic Link 
Belt sand separator where all the 
water, silt and loam are run off 
through a launder away from the 
separator. The dewatered sand is de- 
livered to a large tank. Clear, fresh 
water is added to the tank, and the 
sand thoroughly scrubbed by means 
of paddles. After this second wash- 
ing the sand is dragged up an incline 
out of the tank and into bins. The 
dirty water is drained off and run 
through a second launder away from 
the washer. A double track runs un- 
der the bins, and cars are loaded 
easily. An electric car puller spots 
the cars for loading. 

The entire plant has a capacity of 
2000 tons per day. The plant is elec- 
trically operated throughout. General 
Electric and Westinghouse motors 
with a total of 200 H. P. are used. 
Power is furnished by the Florida 
Public Service Company. In view of 
the present boom in Florida the Dia- 
mond Sand Company will soon in- 
crease the present capacity of the 
plant. 


Pennsylvania Drills 

Looking into the earth to learn 
what are the various strata of which 
it is composed, is made possible by 
the Pennsylvania Drilling Company, 
1808-14 W. Carson Street, Pitts- 
burgh, Pa. In a folder recently is- 
sued by this company, illustrations 
are shown of a number of cores of 
sub soil strata taken out of the 
ground by the Pennsylvania Com- 
pany’s drills. 

These people are contractors for 
Diamond Core Drilling and _ Pros- 
pecting, and they also test founda- 
tions for bridges, buildings and 
dams. They are prospectors for coal, 
oil. limestone, tale, clay, copper 
and all other minerals, and bids are 
cheerfully submitted on drilling any- 
where in the United States, Canada, 
Mexico or South America, 
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STEEL CASTINGS 


EEL FOUNDRY 
HEAVY CRUSHER CASTINGS. 





Rough or Machined 
for the 
NON-METALLIC MINERAL INDUSTRIES 


From 1 to 100,000 lbs. 


Plants and Main Office 
EAST CHICAGO, INDIANA 





Sales Offices 


CHICAGO CLEVELAND 
MILWAUKEE PITTSBURGH 
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BLUFFTON LEWISBURG STONE CO. 
Findlay, O., Apr. 20, 1925 


The Fate-Root-Heath Co., 
Plymouth, Ohio. 


Gentlemen: 


We put in service in the year 1922 one of 
your seven ton Plymouth Gasoline Locomo- 
tives and at that time we checked the cost 
in comparison with steam and found we had 
a savings of over 50 per cent. In the year 
1924 we installed another one of these loco- 
motives and we found both of them to be 
very satisfactory and we certainly do recom- 
mend them for industrial haul. 


Yours very truly, 
THE BLUFFTON-LEWISBURG STONE CO. 
(Signed) Allen Patterson, 
Sec'y and Treas. 








Why do Quarryma 
increasing numbers evé 

Because they cost k 

Because they are mt 

Because they are alv 
to keep up when nd 
troubles. 














y Plymouths in 
par > 

@ operate. Repeat orders tell the story. What Mr. 
powerful. 


Tide: eo steam Patterson says in the adjoining column 
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One of the most modern plants in the country for the handling 
of sand and gravel is that of The Ohio River Sand Company, 
at Louisville. Here material is brought in by river barge and 
unloaded by the Brownhoist Bridge Crane. It is then distrib- 
uted to various bins by a series of Brownhoist Belt Conveyors. 

Brownhoist equipment is built for hard work and years of 
continuous service. Behind each Brownhoist unit is the wide 
experience of the Brownhoist staff of engineers. Their proved 
knowledge and skill in meeting and handling problems insures 
the installation of equipment best adapted to your particular 
need. 


Brownhoist engineers have helped reduce handling 


costs for hundreds of plants. Their advice 1s 
available to you for any type of handling problem. 


The Brown Hoisting Machinery Co., Cleveland, Ohio 


Branch Offices: New York, Chicago, Pittsburg, San Francisco, New Orleans, London, Eng. 
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A Most Unique Hydraulic Operation 
In the Sand and Gravel Industry 


The Largest Sand and Gravel Hydraulic Unit in Operation. 
Interesting Hydraulic Principle Involved in Excavation 


is a word which de- 


NUSUAL 
U scribes many features of the 
Ward Sand and Gravel Company. 
The plant operated by this company 
has long been considered unusual be- 
cause if its tremendous production of 


10,000 tons of material a day. It may 
be of interest to know that Mr. Ward, 
President of the company whose 


operations are the subject of this ar- 


claims as to the possible success of 
his principle which has received prac- 
tically no approval of engineers. It 
is an interesting fact that Mr. Ward’s 
plant produced 600 tons in one hour 


operating under his principle. Every 
factor involved is being carefully 


studied and experimented with both 
as individual and associated factors. 
In connection with this article we are 


ticle, is trying to increase this pro- 
duction to 15,000 tons a day. Sucha 
production will be most unusual. An- 


presenting the only pictures ever 
taken showing the key to the principle 
involved and giving to the best of 


other unusual feature probably not our ability the methods being used. 
generally known is the interesting Mr. Ward’s efforts merit the support 


method by which it is proposed to in- 
crease the production of the plant 
from 10 to 15,000 tons per day. In 
our opinion Mr. Ward’s attitude to- 
ward the problem involved in operat- 
ing his plant is unusual. In the first 
place he has abandoned orthodox 
methods of hydraulic practice in the 
sand and gravel industry. Then he 
worked out a principle which he has 
determined to experiment with at 
great expense to ascertain its prac- 
ticability. Furthermore, he makes no 


and encouragement of the entire sand 
and gravel industry. 

The principle with which Mr. Ward 
is experimenting is involved in ex- 
cavating the material below the water- 
line. A 6 foot suction pipe projects 
at an angle of 45 degrees from a U 
shaped 12 inch pipe line. One end of 
the U shaped pipe line is connected 
with a_ specially designed dredge 
equipped with Allis Chalmers pumps. 
The other end of the U shaped pipe 
line is connected with the main pipe 
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Pipe Line from Intake to Shore 
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View of U-Shaped Pipe and Suction Extension 


line which delive:s to the washing and 
screening plant. The entire U shaped 
pipe with the 6 foot 15 inch suction 
projection is submerged. Water is in- 
introdticed from the dredge and at a 
high velocity forced through the U 
shaped pipe. A 6 inch nozzle is placed 
just ahead of the suction pipe. As 
the water passes around the U in the 
pipe and over the opening of the suc- 
tion pipe, sufficient vacuum is created 
to suck the material up through the 
pive and into the U where the on- 


rushing water carries it to the main 
pipe line. 

The suction pipe has jet heads on 
the intake end. There are eight % 
inch nozzles around the intake which 
are sup-plied with water under a pres- 
sure of 150 pounds per square inch. 
These eight jets of water break up 


ihe material in front of the suction 
pipe. 
The U shared pipe is submerged 


at all times. Experiments have shown 
that if this pipe is too near the sur- 

















Railroad Track and Sand Storage 
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Mr. Ward and the Key to His Principle—The U-Shaped Pipe 


face the material has a tendency to 
back up in the pipe. It has also been 


found that the lower the U shaped 
pipe is lowered and the nearer to the 
bottom the suction pipe is kept, the 
greater is the amount of material ex- 


cavated. Many factors have not yet 
been definitely determined such as the 
most efficient size of pipe in the U or 
the most efficient size for the suction 
pipe. The U shaped pipe is raised 
and lowered from a steel bridge by 


Electric 


Generator and Conveyor 


means of a Thomas electric hoist 
located on the dredge. This dredge 
houses the pumping units and the 
starting resistances for the large 
motors. 

A low pressure stream is directed 
against the bank above the water 
line. This stream of water loosens 
and carries the caved material to the 
suction pipe. The position of the 
dredge and the U shaped pipe is con- 
trolled by deadmen on the shore. The 


Belt 
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material is excavated from a depth 
of 30 feet below the water surface 
and with the 35 feet above the water 
surface the total working face is 65 
feet. 

There are about 1100 feet of pipe 


line in the main line. This pipe runs 
from one end of the U shaped pipe 
over pontoons to the shore. The pipe 
line consists largely of American Roll- 
ing Mill Company pipe. 

The pipe line conveys the material 
to the main gravity washing screen 
near the shore about 20 feet above 
the water level. This screen is 30x12 
feet. The oversize material is 
sereened out first and is delivered to 
a number 7 Acme jaw crusher. This 
crusher discharges to a belt conveyor 
which delivers material to the screens 
for classification. The gravel is 
screened out first and is delivered to 
the screens by a 30 inch belt conveyor 
while the sand and water are con- 
ducted to sand settling boxes. This 
sand falls through the main washing 
screen into a pool. A 14 inch Allis 
Chalmers centrifugal pump driven by 
a 400 H.P. Allis Chalmers motor 
pushes the material up and elevates it 
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through a pipe line to the sand box, 
This box is 5x2 feet at the top and 2x? 
feet at the bottom. This box discharges 
to a wood sand flume which is 120 
feet long and four feet wide. The 
bottom of this flume has 1% inch 
holes, four in a row, starting about 
10 feet from the receiving end and 
spaced 2 feet apart the remaining 
length of the flume. By using plugs 
in these holes almost any required 
grade of sand can be secured. 

The sand is deposited through the 
holes in the bottom of the flume onto 
storage piles. The material is re- 
claimed from these storage piles by 
a 24 inch tunnel belt conveyor which 
conveys to the loading bins over the 
‘ailroad track. The waste and sul- 
phur sand is drawn off at the dis- 
charge end of the flume and delivered 
back to the pond. As the material 
comes through the sand box to the 
flume, it is thoroughly agitated. The 
discharge to the flume from this sand 
box is covered to prevent material 
splashing over the flume. 

There is another 12 inch Allis Chal- 
mers pump at the main screen that 
serves as a duplicate unit that can 
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also be used for delivering any ma- 
terial in excess of the current need to 
a storage pile. 

The oversize before going to the 
Acme crusher passes over a grizzly 
puilt of rectangular bars spaced two 
inches apart. The gravel or material 
from 2 inches down to one quarter of 
an inch is transported underground 
beneath the railroad tracks and then 
up a slight incline to a belt conveyor 
at right angles which transfers the 
material up an 18 degree _ incline 
where is is transferred to another 
belt conveyor on a trestle. This tres- 
tle conveyor delivers the gravel to 
two Mitchell screens where the several 
sizes are graded. Each of these 
Mitchell screens is protected by a wire 
screen of a little larger mesh than 
the Mitchell screens. This arrange- 
ment reduces the wear on the screens 
by keeping out all oversize. This 
oversize material is plowea from the 
belt. conveyor before the material 
reaches the Mitchell screens. A strip 
of rubber belt on this plow arrange- 
ment prevents material catching un- 
derneath and causing excessive wear 
on the belt conveyor. 

The material is stored on the ground 
and is drawn off underneath the stor- 
age piles by a tunnel belt conveyor. 
This 30 inch tunnel belt conveyor re- 
ceives the material through the bin 
gates and carries it up an incline to 
a loading bin over the tracks. Cars 
are loaded from this bin by gravity. 
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The cars are spotted under the bins 
with the use of a two drum Thomas 
hoist as car puller. There are two 
loading bins over the railroad track. 
The incoming cars jolt the loaded cars 
and with this momentum they travel 
down the track by gravity. The 
plant is located on a double track spur 
which extends some distance beyond 
the plant. With continuous loading 
a car, on the average, is loaded every 
two minutes. 

The trestles for the conveyor belts 
and pipe lines are built of heavy 
timber. The tunnels are also lined 
with timber. The loading bins are 
built of heavy timber. 

The plant is operated continuously 
averaging’ about 20 hours a day actual 
running time. There are 58 men em- 
ployed at this time. These men are 
divided into two shifts of 12 hours 
each, 

The plant is electrically operated by 
power purchased from the Detroit 
Edison Company. Each unit is driven 
by individual General Electric motors. 
The plant is electrically operated 
throughout. The large motors are 
3 phase 60 cycle 2,800 volt and some 
of the smaller motors are 220 volts. 
All are General Electric motors. 
There is a total of 1400 H. P. The 
output is consumed largely in the 
construction of roads, buildings and 
concrete bridges. A considerable por- 
tion of the output is also consumed by 
the railroads who haul in a train of 








Part of Deposit Being Worked 
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freight cars and have it loaded in a 
few minutes without disconnecting 
the engine. 

The deposit, covering 300 acres, is 
on the edge of the village of Oxford. 
This little village has a population of 
2,000. The deposit lies in stratas of 
about two feet of small pebbles then a 
few inches of sand and the next strata 
of small pebbles and a few inches of 
sand. Clay and debris of all kinds are 
noticeably absent. Considering the 
whole deposit the sand probably runs 
about 50 per cent. Engineers estimate 
that operations, producing at the pres- 
ent rate of 200 cars daily, can be con- 
tinued for 300 years to advantage. 

The Ward Sand and Gravel Com- 
pany has two and a half miles of rail- 
road siding at the plant, and ship- 
ments are made over the Grand Trunk 
Railway System and the Michigan 
Central. Single cars have been loaded 
in ten seconds but for continual load- 
ing the record is 31 cars loaded in 62 
minutes. No expense has been spared 
in making this plant a most modern 
sand and gravel plant of large con- 
tinuous production. Operations ex- 
tend through seven or eight months 
of the year. Last year the plant 





The Nozzle Showing Wearing Effect of 
Clean Water 
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shipped over 36,000 cars of sand anj 
gravel. 

The Ward Sand and Gravel Con. 
pany has its offices in Detroit. My. 
F. L. Ward is president and gen. 
eral manager, while Mr. E. M. Ham. 
mond is treasurer. The plant rep- 
1esents Mr. Ward’s ideas of design and 
construction. He has established an 
enviable reputation in the sand and 
gravel business through this Oxford 
plant which is probably the largest 
in the world, and undoubtedly the 
largest hydraulic sand and _ gravel 
unit. 


Flery Hoists 

A new publication on Flory hoists 
for construction and material han- 
dling operations—Catalog No. 31—has 
been issued by S. Flory Manufactw- 
ing Co., Bangor, Pa. This book de. 
scribes the general line of Flory stand. 
ard hoists as built for the particular 
requirements of contractors, quarry- 
men and industrial plants. 

An outstanding characteristic of 
Flory hoists is the constant striving 
for dependability, evidenced by the 
liberal use of metal in all parts re- 
quiring stability, and the generous 
sizes of frictions, gears, shafts, bear- 
ings, etc., which bear the constant 
burden of use and wear. 

All Standard hoists are made to jigs 
and templates, insuring unuiformity 
and interchangeability of spares and 
repair parts, which are easily at- 
tached by any ordinary mechanic. 
A special feature of the bed plate 
design is that the front ends are pro- 
vided with machined bosses, spot 
drilled, so that a single drum hoist 
may be easily converted into a two- 
drum unit, or a two-drum unit into a 
three-drum hoist, by attaching the at- 
ditional drum in the “field” without 
special machining or fitting. 

In addition to the complete stand- 
ard line of hoists, there are hun- 
dreds of special designs for those wo 
need them. The book is_ illustrated 
with numerous engravings showing all 
the standard types of hoists made. 





The Laclede-Christy Clay Products 
Company announces the following 
changes in the organization. W. J. 
Westphalen, Vice-President and Treas- 
urer succeeds R. D. Hatton who re- 
signed; J. H. McKelvey is Vice-Presi- 
dent in charge of sales; J. M. Baggot, 
Secretary; and EH. L. Inger, Secre 
tary. 
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Hydraulic 


By G. B. 


YDRAULIC stripping in the past 
H was undertaken only where the 

physical conditions were favor- 
able and sufficient water under a nat- 
ural head was available. In recent 
\cars, Fewever, the head has been 
created by pumping; the water has 
been used over and over; and the 
physical conditions in some cases 
have been far from favorable. 

Flowing water will convey solids, 
depending upon the velocity of the 
water, the shape and nature of the 
surface of the pipe, flume or sluice, 
the grade and depth of water and the 
maximum size and shape of the solids. 
Sand requires one foot per second 
velocity, gravel two feet per second, 
broken stone four feet and large 
stones six feet per second to be car- 
vied forward in a stream. 

In hydraulic stripping operations 
this can be stated better in the neces- 
sary grade of sluices to be efficient. 
Three and a half per cent is the mini- 
mum grade of flume at all practicable, 
and four per cent has been used. Six 
per cent is the minimum advised, and 
the usual grades are seven to ten per 
cent. Suitable material may be sluiced 
from a bank by a running stream of 
water. This method can sometimes 
be used where there is a large quan- 
tity of water available with sluicing 
grades. 

Hydraulic giant guns or monitors 
are of two types. The double-jointed 
cnes rotate horizontallv on a ball- 
bearing center pin, which takes the 
mnward thrust due to the change of 
direction of the flowing ‘ater. or with 
ball-bearing flanges. The joint for 
rotatirne in a vertieal direction is a 
hall joint and entirely independent of 
the other joint. These are the giants 
used for high pressures and in large 
sizes. 

For moderate pressures and sizes 
the nozzle man can move the nozzle 
itself. For himher pressures, a de- 
flectov is placed between the monitor 
end the nozzle, and for the highest 
pressures the deflector is an integral 
part of the nozzle. 

The other type is a single ball joint 
which takes care of the horizontal anid 
the vertical motion. These monitors 
are usually moved by a wooden bar 


fastened to the monitor and extending 
*Vice President, Randolph Perkins Co. 
Associate Editor, Pit and Quarry 
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Stripping 

Massey* 

back past the joint far enough to be 
conveniently handled. 

In pumping a mixture of solids and 
water through a pipe line the mini- 
mum velocity employed is ten feet 
per second and sometimes twelve and 
fourteen feet. 

The pumps which sunp!ly the pres- 
svre water are either muiti-stage cen- 
trifuga's or single stage centrifugals 
in series. The latter is more flexible, 
permitting of using the pumps in 
parallel or series. Thus with four 
pumps thev can supply one volume at 
low or high pressure, or two volumes 
ot low or high pressure, or four vol- 
umes at low pressure. Pumps for this 
service should have an efficiency of 85 
per cent at least if they are pumping 
clear water. 

Most of these pumps are driven di- 
rect by motors which can be of the 
squirrel-cage type. If a multi-stage 
pump is used, a slip ring induction 
motor with 30 per cent speed control 
will allow a variation in the volume of 
water and the pressure. A separate 
priming pump should be provided to 
prime these pumps, and the same 
pump can prime the dredging pump 
by using a hydraulic ejector. 

The dredging pumps are single sue- 
tion and preferably direct connected 
to their motors or engines. If this 
is not practicable on account of a 
great difference in speed of pump and 
driver, some means of reducing the 
driver speed has to be employed. 
The best is the silent chain drive, the 
spur gear reduction coming next and 
rone drive or belt coming last. 

Motors for dredging pumps should 
be slip ring induction motors with 30 
ner cent speed control and of snf- 
ficient size to take the load which 
would be thrown upon it if the dis- 
charge line should break, as this would 
ke the maximum load on the pump. 

Table 1 shows the theoretical gal- 
lons per minute which will flow from 
nozzles 1% inch to 5 inches diameter 
vnder pressures of 100 to 190 pounds 
ner square inch, which are the vres- 
sures commonly used. It also shows 
the water horse power required. In 
erder to get the brake horse power, 
it is necessary to divide the water 
horse power, the lower figure in each 
case. by the efficiency of the pump 
providing the pressure water. 

The velocity of flow of water in the 
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Table | 


U. S. Gallons Per Minute and Water H. P. 


Lbs. per Feet 
Sa. In. Heid 


1! 14” Aad D2 
100 231 675 915 1190 1870 
39 54 70 109 
105 242 699 935 1220 1910 
12 57 75 117 
110 251 705 960 1250 1960 
15 62 80 125 
115 266 720 980 1280 2000 
19 66 86 134 
120 277 735 1000 1305 2040 
52 70 91 143 
125 289 750 1020 330 2080 
55 75 97 152 
130 300 765 1040 360 2120 
58 79 103 161 
135 312 780 1060 1390 2160 
62 84 110 170 
140 324 795 1080 1410 2200 
65 89 116 180 
145 336 810 1100 1430 22.40 
69 94 123 190 
150 318 825 1120 1450 2280 
73 99 127 200 
155 359 840 1140 1470 2320 
77 104 134 211 
160 370 850 1160 1500 2360 
80 109 140 221 
165 382 860 1180 1530 2400 
5 114 148 232 
170 393 875 1200 1560 2430 
87 119 55 241 
175 105 890 1210 1580 2460 
92 124 162 252 
180 116 905 1225 1600 
96 129 169 
185 128 915 1240 
99 13 
199 140 930 
1A 


Nozzie Si_es 





5 ly Al, ) 
2870 3660 1780 6040 7460 
167 218 278 352 435 
2940 3750 4900 6180 7640" 
180 229 300 378 467 
3010 3840 5020 6340 7830 
193 246 see 106 502 
3080 3930 5140 6480 8000 
207 264 344 135 538 
3140 1020 5240 6600 8170 
220 280 366 160 570 
3220 1110 5360 6770 8360 
234 300 391 195 610 
3260 1170 5450 6890 8500 
248 316 114 523 645 
3340 1250 5550 7O1O 8670 
264 335 37 552 685 
3400 1340 5660 7150 8850 
279 356 155 586 725 
3460 1400 5760 7280 9000 
294 37 190) 618 765 
3520 1500 5850 7400 9160 
310 396 515 805 
3580 1550 9950 
326 114 40 
3640 1640 6050 
340 134 965 
3690 1700 
356 154 
3740 
371 


The water horsepower—the lower figure in the table—must be divided 


by the efficiency of the pump to obtain 


pressure pipes should be very low so 
as to conserve as much head as pos- 
sible for the nozzle. Thus, where 10 
to 12 feet per second velocity is cor- 
rect in the dredging pipe, it would be 
excessive in the pressure line. 

Table 2 shows the loss of head in 
feet per 100 feet of pipe in carrying 


Table 


the brake or motor horse power 


the quantities of water indicated. 
For instance, 2000 gallons per minute 
through a 10 inch pipe would use up 
2'2 feet per 100 feet of pipe, as 
against 1/10th foot for the 20 inch 
pipe, the friction being in the ratio of 
Zo to i, 

The problem of bringing the mix- 


Grades of Sluices and Flumes 


Per Cent Devrees 
of Slope 


> 


Feet Inches Per Ft. to 
Per Mile Nearest ! 4," 

185 PF 

211 | 
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Table II 


Pressure Line 


Loss of Head In Feet Per 100 Ft. of Pipe 


Velocity 2 to 10 ft. per sec. 





G.P.M. PIPE DIAMETERS 
13 12 15” 18” 20" 24" 

500 209 

1000 .715 a 

1500 1.514 825 228 

2000 2.554 1.07 377 103 

2500 1.63 575 153 

3000 2 80 211 093 
3500 3.10 1.06 28 .124 
4000 1.35 352 .153 
1500 1.69 138 189 
5000 2.08 536 229 
5500 2.46 635 2 
6000 744 317 
6500 866 370 
7000 99 423 
7500 1.13 178 
8000 1.27 54 
8500 1.43 G06 
9900 1.59 .666 
9599 1.78 745 
Vevey) 815 

ture of water and solids frcm the has a great effect on the velocity. 
bank face to the dredge pump section For instance, if a ground sluice 3 


is a most important one as it fixes 
the location of the dredging pump and 
the frequency with which it has to be 
moved. 

It will be seen from Table 4 that 
the quantity of water flowing, and 
therefore, the depth, in ground sluices 


feet wide is carrying a depth of 3 
inches of water, the velocity is 2 feet 
per second. If the water is 15 inches 
deep, the velocity is 5.25 feet per sec- 
ond. The second velocity would carry 
material which the first would not. 
This brings us to the method, which 


Table IV 


Velocity and Volume of Flow 


In Ground Sluices with Flash Boards 


Width of Depth of Coef Siope Velocity Cuhic Gallons 
Flume in Water in of Rough Per Cent Feet Per Feet Per Per 

Feet Feet ness Second Second Minute 
B D N S Vv C.F.S G.P.M. 
3” a O30 025 2.0 1.5 675 
6” 3.24 1.85 2180 
9” 1.1 9.2 1150 
12” 1.85 14.5 6500 
15” 5.25 19.8 8900 
3’ 6" .030 O4 ‘.35 6.22 2800 
9” ».22 17 5250 
12" 5.92 17.7 7950 
3 6” 030 06 5.05 7.56 3400 
9” 6.4 14.4 6500 
13” t.2 21.9 9850 
3 6" 030 G8 5.83 8.75 3900 
9” 7.Al 16.7 7500 
12” 8.35 25 11200 
ri 6” 030 10 6.55 9.9 1430 
9” 8.25 18.5 8300 

ta Qo14 92 9 


2300 
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is often employed on one gun opera- 
tions, of supplementing the water 
from the gun by water at low pres- 
sure which will increase the flow to 
the sump, thus increasing the velocity 
sufficiently to carry the solids effec- 
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tively without greatly increasing the 
pumping cost. 

On operations where several guns 
are in use, the flow from them can be 
brought together thus providing good 
volume and velocity. 


Table V 


Velocity and Volume of Flow In Wood Flumes 








Width of 





Velocity 


Depth of Coefficient Slope Cubic Gallons 

Flume in Water in of Rough- Per Cent in Feet Feet per Per 
Feet Feet ness er Second Second Minute 
B D N S V CFS. G.P.M. 

Unplaned continuous board flume carrying clear water 

1.5 75 O12 O15 8.07 9.05 1050 
025 10.2 11.45 5150 

035 12.1 13.6 6100 

2 l 012 O15 10 20 9000 
025 12.6 25.2 11300 

035 14.85 29.6 13250 

Unplaned continuous board flumes carrying 10% solids 

1.5 75 021 015 { 1.5 2020 
025 5.05 5.65 2540 

035 5.98 6.7 3000 

O04 6.4 49 3200 

06 7.8 8.75 3900 

O08 9 10.1 1500 

10 10.1 1.3 5100 

2 I 021 O15 5.02 10.04 1500 
025 6.35 2.7 5700 

035 7.5 15 6750 

04 8.1 16.2 7300 

06 9.8 19.6 8800 

08 11.3 22.6 10100 

W) "2.7 ID A TAN 


Pennsylvania Bulletins 

Three new bulletins are reported 
ready for distributicn by the Pennsyl- 
vania Pump Compressor Company, of 
Easton, Pa. 

Bulletin No. 122, on Pennsylvania 
Aftercoolers, contains a lengthy and 
valuable discussion of the subject, 
illustrated with engravirgs, and also 
containing a table of sizes, capacities 
and weights. 

Bulletin No. 123, deseribes Pennsyl- 
vania Air Compressors and Vacuum 
Pumps—Straight Line, Single Stage, 
Double Acting Types. “An important 
feature of our Compressor construc- 
tion,’ say the manufacturers, “which 
is fully described in Bulletin No. 123, 
is the Pennsylvania Eclipse cushion 
ring plate valve. This valve—simple 
in design, efficient in service, remark- 
ably quiet in operation, and of long 
life, will commend itself to all com- 
pressor users. 

Bulletin No. 124, describes Pennsyl- 
vania Portable Air Compressors. The 
outstanding features of these com- 





pressors are the opposed cylinder type 
of construction, which is said to re- 
duce vibration to a minimum. Re 
liability of service and ease in start- 
ing are other qualities claimed. By 
means of the disconnecting clutch 
with which the compressor is provided 
the engine may ke run alone, to warm 
it up, before throwing on the com- 
pressor. 





Chicago Change 

The firm of Beck & Babb, John G. 
Beck and Miles T. Babb, who have 
teen Sales Agents at Chicago for the 
Western Wheeled Scraper Company, 
has been dissolved. Mr. Beck has re- 
tired to go into business in Pittsburgh. 
The Chicago business hereafter will 
he conducted as the Earth and Rock 
Equipment Company, of which Miles 
T. Babb is manager and Bruce P. 
Sith, assistant. Mr. Beck made a 
host of friends in the equipment field 
Who will wish him suecess in whatever 
he undertakes. 








y the 


Luns 
in be 
Sood 


0) 


) 
() 
() 
() 
X) 
K) 
() 
() 
0) 
0) 
() 


‘\ 


type 
) Te- 

Re- 
tart- 

By 
utch 
‘ided 
arm 
:om- 


n G. 
lave 
the 
any, 
| re- 
rgh. 
will 
tock 
Liles 
es 
le a 
field 


over 











PIT AND QUARRY 





Modern Hydraulic Methods Produce 
Famous Classified Sand 


Stewart Sand Company Exemplifies Modern Management Practice. 
Most Elaborate Layout of Service Facilities Maintained 


they relate to the non-metallic 

industries, are brought very forc- 
ibly to your attention when you drop 
off there for only a few hours between 
trains. Almost before getting your 
bearings in this city, you will be at- 
tracted by the numerous trucks, which 
are spick-and-span and clean, and 
busy, bearing the name “Stewart 
Sand Company.” Upon investigation 
you find that this fleet of trucks, num- 
bering 60, are only a part of the facil- 
ities for serving the retail trade in 
Kansas City, Missouri, and Kansas 
City, Kansas, with sand, ready mixed 
mortar, plaster and building material 
supplies from 7 retail yards owned 
and operated by the Stewart Sand 
Company. The next thing that will 
attract your attention will be the 
standard gauge gondola railroad cars 
scattered rather indiscriminately 
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throughout the railroad and terminal 
yards, which cars also bear the name 
of the Stewart Sand Company. 

Being of the old school you may 
have been taught that where there is 
smoke there is generally fire, and 
therefore you will waste no time in 
looking up the base of operations. 
Upon making inquiry at the office of 
this company you will find that its 
president is none other than John 
Prince, President of the National 
Sand and Gravel Association. This 
one thing, probably more than any 
other you will agree, is the reason 
for the aggressiveness and business- 
like appearance of the entire Stewart 
Sand Company’s operation and per- 
sonnel which operation and personnel 
fairly bristle with the characteristics 
of John Prince himself. 

Service, facilities for rendering 
service, consolidation or mergers and 


Unlcading Plant at the Foot of Grand Avenue, Kansas City, Missouri 
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New Mortar and Lime Putty 


the achievement of more sales seem 
to be the slogans of the Stewart Sand 
Company organization. It was only 
recently that this company took over 
the two sand plants of the Kaw River 
Sand Company, which consolidation 
now gives the Stewart Sand Company 
six sand pumping plants, five of which 
are located on the Kaw River and one 
on the Missouri River. All six plants 
have rail connections, four plants 
being located on steam _ railroads, 
while plants Numbers 8 and 9 are 
served by the Kansas City, Kaw 
Valley and Western Railroad, an elec- 


Truck Fleet of Stewart Sand 
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tric line operating between Kansas 
City and Topeka. These six sand 
plants have a daily capacity of 125 
cars, not just sand, but “Stewart 
Classified Sand,” as it is termed by 
the company and known to the trade. 

This classified sand, which is sand 
with the “guess work” taken out, is 
bringing from 75 to 85 cents per ton 
f. o. b. cars at the plant sites, or ap- 
proximately $1.30 per ton f. o. b. cars 
in Kansas City, while less than cai 
loads is selling at approximately $1.35 
per ton plus truck or delivery charges. 
Asphalt sand of which the company 
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has an abundant supply is selling for 
approximately 85 cents per ton f. o. b. 
the plant sites. Sand exclusively is 
produced at all six pumping plants, 
and no attempt is made to produce 
gravel, the percentage of which is 
very small. Electricity as power is 
used almost exclusively at all sand 
plants, and of the fleet of sand boats 
being operated, only two are not elec- 
trically driven, one using steam and 
the ether using oil engines. Each 
sand plant is adequately provided with 
stationary derricks or cranes for stock 
piling or storage, and in most in- 
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Plant and One of the Retail Yards 


stances this equipment is electrically 
operated. In fact, this company is 
supplanting other forms of power 
with electricity as speedily as possible. 

The Stewart Sand Company has 
come to recognize that the best ma- 
terial in the world is useless to the 
builder until it is placed where he can 
use it, They therefore maintain, and 
they claim, the most elaborate layout 
of service facilities in that part of 
the country.. Their claim certainly 
seems to be well grounded. Aside 
from 60 trucks, some of which are 
equipped with special water tight 











Company for Local Delivery 
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bodies and specially constructed tops 
to prevent spilling or slopping of 
ready mixed mortar and plaster, they 
own, operate and maintain 65 stand- 
ard gauge gondola 100,000 pounds 
capacity cars which are used practi- 
cally exclusively for the transporta- 
tion of sand by rail from the six pro- 
ducing plants to the seven retail yards 
located at advantageous points in and 
around Kansas City. These 65 cars 
owned and controlled by the company 
are excellent insurance against delays 
to customers. 

As an example of the business 
shrewdness and aggressiveness of Mr. 
Prince and his organization, the Stew- 
art Sand Company, as a means of 
achieving more sales, has recently 
completed a strictly modern mortar, 
plaster and lime putty plant. It is 
located at one of their retail yards 
at the foot of Grand Avenue on the 
Missouri River front, a suitable loca- 
tion. This plant is a typical Blue 
Diamond Plant designed and built by 
Blue Diamond Engineers at a cost of 
$100,000.00. It is as complete in 
every detail for the furnishing of 
ready mixed brick mortar, wet plaster 
and lime putty under the patented 
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Blue Diamond process as are similar 
Blue Diamond plants located in At- 
lanta, Dallas, Cleveland, Philadelphia, 
Boston or Montreal. The building of 
this plant is an important step for- 
ward for Greater Kansas City and 
puts the Stewart Sand Company alone 
in a position to furnish “ready for 
the job” mortar and plaster having 
uniformity of mix, economy and 
greater production speed in construe- 
tion. The use of such material can 
be highly recommended. The manv- 
facturing should be very successful 
from a financial point of view. This 
Blue Diamond plant, which is just 
being put into operation, has a daily 
capacity of 200 tons of ready mixed 
mortar and plaster. It is so con- 
structed as to permit the adding of 
another unit which would increase the 
daily capacity of the plant 100 per 
cent, or bring it up to 400 tons per 
day. 

With the developing of the Blue 
Diamond mortar and plaster business, 
the Stewart Sand Company has found 
it advisable, if not a necessity, to 
enter the general building material 
fiell. While they are feeling their 
way into this new field, it appears 














Booster Pump and Dewatering Cone at Plant Number at Sirridge, Kansas 
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that, owing to their facilities such as 
yetail yard locations, delivery service 
and organization, it is only a question 
of a short time until the Stewart 
Sand Company will be not only the 
biggest producers and retailers of 
sand, ready mixed mortar and plaster, 
but also the biggest builders’ material 
supply company operating in or 
around Greater Kansas City. 


The quarry and crushed stone busi- 
ness in this locality, especially in 
Kansas City proper, has not had the 
development that is so noticeable in 
kindred lines, such as the sand and 
building supply business. The many 
small quarry operators, with which 
Kansas City has always been supplied, 
are seemingly content to operate in- 
dependently on the old basis, resort- 
ing to almost any means of getting 
business. It is probable that this con- 
dition will always exist owing to the 
fact that a quarry location can be 
found almost any place. Even now 
some plants are located in the heart 
of the city, and the condition will con- 
tinue unless it is controlled by some 
legislation on the part of the city. 

It is possible that Mr. Prinee has 
an eye on the quarry industry. If so, 
it will be of benefit to the industry 
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in this locality. He is interested in 
the Kansas City Quarries Company 
which has offices in Kansas City. It 
has two operations, one at Rosedale, 
Kansas, on the Frisco Railroad, and 
one at Leeds, Missouri, on the Kansas 
City Southern and the Rock Island 
Railroads. Both of these plants are 
within six miles of Kansas City. Mr. 
Fred Johnson, who is president of the 
Kansas City Quarries Company, states 
that none of their output comes into 
Kansas City owing to the chaotic price 
conditions and selling practices of the 
local producers. Although quarry op- 
erating conditions are anything but 
ideal in this locality and the produc- 
tion of crushed stone is expensive, 
this company with a capacity of 20 
cars a day from its two plants is find- 
ing a ready market at a price of ap- 
proximately $1.80 per ton f. o. b. cars 
at their plants. It is interesting to 
know that the Missouri highway Com- 
mission are paying this price for storie 
notwithstanding their investments in 
the qvarry business and their publit- 
ity of late about being able to pro- 
duce stone in this locality for $1.25. 

The Rosedale quarry of the Kansas 
City Quarries Company is a steam 
shovel proposition, the crushing plant 
proper consisting of one Number 8, 











Interior of the Number 11 All Steel Dredge 
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one Number 5 and a 26 inch Symons 
Dise crusher. At the present time 
they are working a 40 foot face of 
stone from which they removed about 
8 feet of overburden. The Leeds quarry 
of this company is a hand proposition 
owing to the fact that 6 feet of shale 
lies between the two ledges of stone. 
At this quarry the face is composed 
of first, 10 feet of stripping; second, 
14 feet of what is called the winter 
set ledge of stone; third, 6 feet of 
shale and fourth, 20 feet of Bethany 
Falls ledge of stone. This Bethany 
Falls ledge is considered the best 
stone in this locality, and the ledge 
from which the Missouri Highway 
Department wanted stone for state 
highway use. 

You will not be around Kansas City 
very long without hearing of some of 
the trials and tribulations of the 
Missouri Highway Department debut 
into the quarry business. It seems 
that to get the price of crushed stone 
in this locality down to a price that 
they thought reasonable, they financed 
a new quarry company in this locality 
with an amount of approximately a 
quarter of a million dollars. They 
were not experienced in the quarry 
business, and after building a modern 
up-to-date plant, they found that the 
stone from the quarry would not meet 
their own specifications. It is said 
that the company which was financed 
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by the Highway Department has just 
completed a shaft some 200 feet in 
depth in an attempt to reach the 
Bethany Ledge of stone, which is 
within 30 feet of the surface at the 
Leeds Quarry of the Kansas City 
Quarries Company operation, and ex- 
pects to mine stone similar to opera- 
tions used in shaft coal mining. It 
would be an interesting and valuable 
story for the crushed stone industry, 
and doubtless a good lesson for High- 
way Departments in general to have 
the facts presented showing the 
Missouri Highway Department’s role 
as a quarry operator and producer, 

To sum up the impressions you 
would receive from a short visit in 
Kansas City, it seems that the mate- 
rial supply producers and dealers in 
and around Kansas City are experi- 
encing 100 per cent business at good 
prices, and from all indications these 
conditions will exist for some time due 
to the fact that building activities 
continne to grow in Kansas City. They 
are not a boom or mushroom growth, 
but are a healhty, steady development 
of what seems to be a comprehensive 
program. The railroads in this vicin- 
ity are doing considerable construction 
work, and the city will impress you 
with its very diversified building ac- 
tivities. 

The two plants which were formerly 
operated by the Kaw River Sand 




















The Rosedale Quarry 


Showing 40 Foot Face 
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Company are both on the Kaw River. 
Qne of the two plants is down the 
river from the main operations: and 
consists of one unit, a rotary cutter 
suction pump driven by an Anderson 
oil engine of 225 H.P. and located on 
a steel hull. The discharge pipes are 
supported on pontoons and the mate- 
rial is delivered to a tipple. Sand is 
loaded directly into railroad cars from 
this tipple. The storage capacity at 
this plant is about 25,000 tons. 

The second of these two plants is 
located about a mile up the river from 
the first plant. This plant consists of 
two units. The first unit consists of 
a rotary cutter suction pump driven 
by a Fairbanks Morse diesel engine of 
200 H.P. The discharge pipes are 
supported on pontoons, and the mate- 
rial is discharged to a tipple on the 
river bank. Sand is loaded from this 
tipple directly into cars. The secona 
unit of this plant has a steam pump- 
ing barge with an Ideal engine of 160 
H.P. This barge is towed up the 
river to any desired location and 
anchored. Sand barges each of 70 
yards capacity are loaded and towed 
down the river to the permanent plant 
where they are unloaded by a special 
Clyde crane. The towing is done by 
a stern wheel tow-boat equipped with 
a Kalenberg 50 H.P. engine. 

The Clyde crane, which is used for 
unloading, is equipped with a 3 yard 
clamshell. It travels on a reinforced 
concrete trestle 200 feet long which 
is supported on cypress piling. This 
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trestle is designed to carry an axle 
load of 55,000 pounds which is the 
weight of the Clyde crane when in 
motion. The crane consists of an all 
steel A frame stiffleg derrick mounted 
on an all steel car. This derrick is 
equipped with an 80 foot steel boom 
and a 30 foot mast. The boom is 
swung by a Clyde 6% x 8 singie 
drum, reversing, independent swing- 
ing engine. The car on which the 
crane is mounted is 45 feet in lengti 
and 24 feet in width. This car travels 
on two double flanged car wheels op- 
erating on a track 22 feet centers. 

In some cases on the Kaw River 
where the distance from the boat to 
the classifying plant becomes too 
great and the head against which the 
dredge works becomes too high, tie 
Stewart Sand Company has found 
it necessary to install a booster pump 
and dewatering cone. This is the case 
at the Number Nine plant which is 
located about 12 miles from Kansas 
City on the Kaw River. 

The dredge at this plant is equipped 
with a 10 inch Amsco pump, which is 
belt connected to a 300 H.P. General 
Electric motor. A Lidgerwood 3 drum 
electric hoist is mounted on the 
dredge. Changes in speed can be 
made to conform with the length ot 
the conveying pipe by merely chang- 
ing pulleys. The dredge pump delivers 
the material to a dewatering cone on 
the shore, and a booster pump delivers 
the material from this cone to the 
sand classifying plant on top of hill. 

















The Leed’s Quarry 
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The sand and water are pumped 
from the river and discharged over 
screens located over the dewatering 
cone on the shore. The foreign mat- 
ter is returned to the river, and the 
excess water is discharged over the 
top of the cone and also returned to 
the river. The sand and water for 
the booster pump is released from the 
bottom of the cone by automatic 
valves. The suction of the pump is 
located about three feet above the 
apex of the cone. The booster pump 
is a 10 inch Amsco, and it is beit. 
connected to a 200 H.P. General Elec- 
tric motor. The pump, which is run 
at 530 R.P.M., works cgainst a head 
of 92 feet. 

The classifying plant to which the 
booster pump discharges is located on 
the Kaw Valley Electric Railroad. 
The pipe line from the short dewater- 
ing cone to the classifying plant 
crosses the main line of the Union 


Pacific and a main highway. This is 
accomplished by a large: drainage 


tunnel without going above either the 
railroad or the highway. The clasi- 
fying plant consists of a 14 foot de- 
watering cone and two Allen sand 
classifiers. The plant is built upon a 
steel structure with concrete footings. 
The dewatering cone receives the ma- 
terial and partially dewaters it, thus 
providing a uniform feed to the Allen 
classifiers. The classified and de- 
watered sand is loaded directly into 
cars or discharged to a storage pile 
by means of swinging launders from 
the Allen tanks. The overflow from 
the classifying plant is discharged as 
waste. 

Plant number eight is located at 
Grinter, Kansas. At this plant they 





ey 


pump through 650 feet of 10 inch pipe 
from the river to the classifying plant, 
The elevation of the washing plant 
is 65 feet ahove the river. Dull cones 
Allen tanks and Amsco pump are 
used. Storage for 25,000 cubic yards 
is provided at this plant. A full swing 
derrick operated by a Lidgerwocd elec. 
tric hoist reclaims the material with 
a 3 yard bucket. 

Another plant is located about 5 
miles from the mouth of the Kaw 
River. Here three Allen cones are 
being used. The sand is pumped by 
a Morris centrifugal pump which js 
connected to a 300 H.P. General Elec- 
tric motor. 

A plant is operated also on the 
Missouri River. The sand is dredged 
by a steam dredge onto barges which 
are towed by a gasoline tow boat to a 
dock at the foot of Grand Avenue, 
Kansas City, Missouri. The sand is 
unloaded from the dock by an electri- 
cally operated locomotive crane and 
discharged directly into the classify- 
ing plant. 

A study of the Stewart Sand Com- 
pany is an inspiration. They are one 
of the few sand companies in the in- 
dustry who have applied engineering 
to the production of sand, and modern 
business methods to its distribution. 


The Kuhlman Electric Company of 
Bay City, Michigan, has appointed the 
Stevens f£ales Company cf 134 West 
Second Sorth Strect. Salt Lake City, 
Utah, as district representatives for 
the state of Utah and parts of Idaho 
and Nevada adjacent to Utah. The 
Stevens Sales Company will handle 
Kuhlman power, distribution and 
street lighting transformers. 








The Number }) Dredge and Pontoon Line at One of the Kaw River Plants 
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Analyzing Freight Rate Problems 
In The Non-Metallic Industries 


Written Expressly for Pit and Quarry by L. E. Whitney 


articles by Mr. Whitney, who is 
a member of the firm of Gor- 
man and Whitney, traffic advisers, who 
are conducting a special investigation 
for Pit and Quarry in certain freight 
rate matters as they pertain to con- 
ditions in the non-metallic industries. 
Freight rates have such a bearing 
upon the market for products in the 
non-metallic industry that a careful 
analysis and exposure of some of the 
inconsistencies as they actually exist 
will be of interest to our readers. 
Freight hauls are usually short in 
our industry so that adjustments are 
peculiarly local. There is a rate re- 
lationship however and some of the 
conditions to be described by Mr. 
Whitney as existing in a certain ter- 
ritory may also exist in yours. 
Readers are urged to send to Pit 
and Quarry any freight rate problems 
and Mr. Whitney will analyze the 
problem and make his recommenda- 
tions. It may be that you want to 
know if your rates are in line. Any 
and all problems submitted will be 
dealt with expeditiously. ; 
“ditor. 


T= is the second of a series of 


The Interstate Commerce Commis- 
sion is the tribunal of last resort 
where controversies between carriers 
and shippers involving freight rates 
may be submitted for final disposition. 
All evidence touching the particular 
adjustment in freight rates is given 
careful analysis, and the findings of 
the Commission, and the final order 
based thereon, become precedents for 
the guidance of shippers and carriers 
in future rate adjustment proposals. 
An examination of various cases de- 
cided by the Commission, therefore, 
is important as disclosing the elements 
which should be considered in deter- 
mining whether or not a particular 
shipper or an industry is enjoying an 
entirely equitable adjustment in 
freight rates. 

In the various cases involving rates 
on silica sand, the Commission has 
recognized certain fundamental facts 
which distinguish this commodity 
from the standpoint of freight rates 


from other grades of sand, particular- 
ly common or building sand. In 
Silica Sand Producers Association 
vs. Director General, a case involving 
complaint on silica sand rates from 
Ottowa producing group to points east 
of the lllinois-Indiana state line, the 
Commission made the following ob- 
servations: 

That silica sand in special grades 
of the prepared product sold as high 
as $6.00 per ton, while bank sand or 
run of mine from the same district 
sold for about $0.75 per ton; common 
sand is used in mortar, plaster and 
concrete, while silica sand, because 
of its purity, is used in the manufac- 
ture of glass; it is also used as an 
abrasive and, on account of its re- 
fractory qualities, in molds for the 
better grades of metal castings; silica 
sand ordinarily requires box cars prac- 
tically as good as are used in the 
transportation of grain, and notwith- 
standing this, claims against the car- 
riers for losses in transit are large; 
that the eastward movement of com- 
mon sand provided loaded movement 
of gondola cars that would otherwise 
be returned to the mines empty. 

The above findings of the Com- 
mission clearly show that the value of 
the commodity, the character of equip- 
ment required for shipment, the direc- 
tion and amount of tonnage moved, the 
extent of competition with other simi- 
lar commodities, and the rates ap- 
plicable on such competitive com- 
modities have been judicially deter- 
mined to be important elements in the 
consideration of the reasonableness of 
any freight rate. 

It is not the intention cf the writer 
to give the impression that he believes 
that a shipper should always take his 
difficulties in freight transportation 
matters to the Interstate Commerce 
Commission for adjudication, at least 
in the first instance. That body 
should be appealed to only after every 
effort at satisfactory adjustment has 
been exhausted with the carriers. A 
very large number of cases brought to 
the Commission do not give a shipper 
the relief he may feel himself en- 
titled to. 

The relationship of one commodity 
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times has an important bearing in 
freight rate matters as, for instance, 
the relative loading and value of 
crushed stone, sand and gravel. In 
Waukesha Lime &~ Stone Company 
vs. C. M. & St. P. Ry., the Commis- 
sion found, “As crushed stone has 
about twice the value of sand and 
gravel, and does not load quite sv 
heavily, a rate on that commodity 
slightly higher than on sand and 
gravel would seem to be justified.” 
In its final disposition of this case, 
the Commission found that rates on 
crushed stone should be 5 cents per 
ton higher than on sand and gravel 
on shipments from Waukesha, Wis- 
consin to Chicago. 

Frequently a shipper is operating 
at a handicap through excessive 
charges exacted by the carriers for 
switching service, or in allowances to 
competing shippers for switching ser- 
vice performed by such shipper while 
denying such an allowance to another. 
In Westport Stone Company, et al, 
vs. C. C. C. & St. L. the evidence 
showed that the Big Four performed 
the switching service without extra 
charge over the line haul rates from 
quarries at St. Paul and Greeley, In- 
diana, while it refused to perform a 
similar service for complainants lo- 
cated at West Port and Newpoint, 
Indiana, and refused to make an al- 
lowance to complainants for perform- 
ing such switch service with their 
own power. The competing plants 
were within a 20 miles radius of a 
common point, and it was developed 
in the testimony that the products of 
all quarries were of the same kind 
and in competition with each other 
for sale in the same territory. 

In its final decision the Commission 
found that the distinction between 
these quarries by the Big Four was 
unuduly prejudicial to complainants, 
and the refusal of the ‘Big Four to 
make an allowance to complainants of 
$1.00 per car for performing this 
service was unressonable. Repara- 
tion to the extent of $1.00 per car was 
awarded complainants. 

If operators are competing for busi- 
ress in a common territory under 
substantially similar circumstances, 
the carriers are obliged under the law 
to extend equal services to all, and 
on the same basis. This is true 
whether such treatment involves mat- 
ters of freight rates, switching de- 
murrage, car supply, or any other 
service necessary to the distribution 
of a shipper’s products. There can 
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be no doubt that many shippers jy 
the non-metallic industry are today 
carrying burdens in their freight 
transportation costs that can |, 
eliminated. 

It has been the writer’s observations 
that the carriers are, as a rule, gov- 
erned by men of sufficient vision to 
realize that it is only as the interests 
of the shippers on their rails are best 
served than an enhanced and profit. 
able tonnage can be produced and 
maintained. But, until shippers ana. 
lyze their transportation problems fo; 
themselves and bring to the excy. 
tives of the railroads serving then 
intelligent and constructive ideas re. 
garding their freight traffic problems 
wd can hardly expect to secure re. 
ief. 

Every shipper’s operations involve 
problems distinctly peculiar to that 
operation, and it is impossible to lay 
down any general rule by which the 
traffic efficiency of a particular opera- 
tion may be judged. Only a careful 
analysis of each individual freight 
distribution problem can disclose pos- 
sible economies to be effected in trans. 
portation costs. 


Jeffrey Belt Conveyors 


In a new publication-—Catalog No. 
409,—The Jeffrey Manufacturing Com- 
pany of Columbus, Ohio, presents a 
revised story of Jeffrey Belt Con- 
veyors, illustrated with many half- 
tone engravings. 

These belt conveyors are described 
as being light in weight, simple in 
design and construction, silent in 
operation, and requiring a relatively 
small amount of power. They can 
be used to advantage for handling 
loose materials or packages, and may 
be installed on the horizontal or a 
moderate incline. 

This book 1s published with the in- 
tention of showing some of the prob- 
lems of conveying materials which 
have been successfully met by Jef- 
frey methods, also to make it as 
simple as possible to specify the right 
conveyor for each particular problem. 
These conveyors have been standard- 
ized and so indexed and classified 
that by referring to the tables one 
may determine the right conveyor 
to suit the need and order this Con- 
veyor by its number. Tables of 
dimensions will enable architects and 
engineers to incorporate belt con- 
veyors in their plans, and eliminate 
costly alterations after the building 
is completed. 
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2 Building A Modern Hydraulic Plant 
With the Future in Mind 


Cape Girardeau Sand Company Completing New Efficient Plant. 
Possible Growth cf Local Market Not Overlooked in Layout 


in the plans of the Cape Girardeau 

Sand Company for the construc- 
tion of its new sand and gravel plant 
on the Mississippi River at Cape 
Girerdeau, Missouri. This plant 
which will have a capacity of one 
thousand tons per ten hour day is very 
efficient. 

The plant site was purchased in 
September, 1924. The great possible 
local market was anticipated here be- 
cause the location is between Main 
street, the St. Louis San Francisco 
Railroad and the Mississinpi River. 
The location selected is, in fact, the 
most desirable to be had in Cape 
Girardeau. It is centrally located and 
on a paved street which makes it 
possible te deliver by motor trucks ta 
all parts of the city. The delivery 
problem will never become acute as 
the city grows either as the city must 
continue to grow in all directions 
away from the plant. The site has 
a 245 foot frontage on Main streei, 
and a northern boundary of 134 feet 
and a southern boundary of 117% 
feet both on the Mississippi River. 
The accompanying’ illustrations show 


inthe plans played an active part 


the available space for stocking mate- 
vial which will be an important asset 
in material distribution. 

The plant was designed and the 
machinery furnished by the Stepnens- 
Adamson Manufacturing Company. 
The conveying and screening machin- 
ery is all electrically driven. The 
sand and gravel will be pumped from 
the Mississippi River at a point about 
three miles upstream from the plant 
by a self propelled steam dredge. 

The sand and gravel will be brought 
to the plant by barges each of 270 
tons capacity. It will then be un- 
loaded from the barge by a derrick 
boat, using a clamshell bucket of 1% 
cubic yards capacity, into a receiving 
hopper located on the river bank near 
the plant. 

A conveyor belt will carry the ma- 
terial from this hopper under the main 
line track of the Frisco, and also 
under the side track which leads to 
the plant, discharging the sand and 
gravel onto another belt which will 
deliver the material to the top of the 
bins. Here the material will be dis- 
charged into a Gilbert revolving 
sereen. The coarse gravel, which is 

















Side View of Washing and Screening Plant 
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from % inch up to 2% inches, will 
be discharged into the bin on the 
south end of the main structure. The 
smaller sized gravel, which is % to 
% inch, will be discharged into a bin 
next to the larger sized gravel bin. 
The sand will all pass through per- 
forations, ™ inch in diameter, and 
will then be spouted to a sand classi- 
fier (a distance of about 15 feet), 
where it will be dewatered to a cer- 
tain extent. The sand will be drawn 
from the classifier by means of an 
endless chain with buckets attached 
and discharged into the main sand 
bins which hold 300 tons. 

The water from the classifier will 
be carried away in an overflow trough 
and pipe line which runs alongside the 
bin, and down the end of the bin to 
the ground. From here the water 
will be carried through a pipe to the 
river. 

The water for washing the sand 
and gravel is secured from the Missis- 
sippi River by an American Well 
Works centrifugal pump which is 
driven by a 30 horse power General 
Electric motor. It is expected that 
approximately 600 gallons of water 
per minute will be required to wash 
the sand and gravel thoroughly. 

An overhead belt conveyor will be 
installed to carry the sand from the 
classifier for a short distance from 
the main bins and to discharge it onto 
another conveyor that will run par- 
allel to the space which will be used 
to stock sand for emergencies caused 
by high water or by breakdowns. This 


overhead conveyor will be so arrange( 
that the sand can be discharged fron, 
the belt at any point. There is gy. 
cient ground space to stock severg| 
thousand tons of material. 

The bins are so located that rail. 
road cars can be loaded from the eas 
side by means of steel chutes while 
motor trucks can be loaded from the 
other side also by chutes.- This wij 
facilitate the handling of the sand 
and gravel without endangering the 
lives of the workmen who are em. 
ployed at the plant and the truck 
drivers. 

The Cape Girardeau Sand Company 
will develop its market in road build. 
ing and building construction. Peter 
H. Deimund and Linder Deimund are 
both in active charge of all operations 
with one in charge of sales and the 
other in charge of production. 





Stoker Bulletin 

Detroit underfeed stokers of the 
single retort type are described in 
a new and very attractive 32 page 
bulletin just off the press. Among 
other items of outstanding interest 
to combustion engineers, the bulletin 
contains a number of fuel bed cross 
sections showing conditions of the 
fire with respect to air distribution 
and movement toward the dumps. One 
section of the book is devoted to the 
application of the stoker to both low 
and high set boilers. Another section 
shows how twin settings serve very 
large boilers. 
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Blasting Practice in Quarry 
And Open Pit Mining 


Written Exoressly for Pit and Quarry, By R. N. Van Winkle 


Part VI 


This is the last of a series of arti- 

ees on this subject by Mr. Van 
Winkle. The first appeared in the 
June first number of Pit and Quarry. 
In the first article Mr. Van Winkle 
discussed the action of explosives, 
kinds of explosives, selection of ex- 
plosives and amount of explosives to 
se. 
"ie the second article, which ap- 
peared in the June 15th number, the 
size of cartridges, explosive costs, 
and methods of figuring the shot were 
discussed. 

In Part III drilling, locating and 
loading practice as applied to quarry 
and open pit mining were discussed. 

In Part IV firing practice, the tun- 
nel method and the benching method 
of blasting were discussed. 

Readers are invited to correspond 
with Mr. Van Winkle in relation to 
these articles or to blasting problems 
in general. The editor of Pit and 
Quarry will be pleased to receive com- 
ments or data on this subject from 
readers whose experience and knowl- 
edge will be of value in the study of 
blasting practice. 

Editor. 
Posting of Property 


Some states have very rigid laws 
governing the posting or marking of 
property where high explosives are 
stored or used. In some _ instances 
these laws are enforced to the letter. 
The marking or posting of property 
by conspicuous signs should be en- 
couraged. As a rule these signs read, 
Explosives—Keep Off. While such a 
sign is satisfactory and covers the 
situation, the following sign is a little 
more elaborate and to the point. 


DANGER 
EXPLOSIVES 
are being used on these premises 
Trespassers enter at their own 


risk 
CALL AT OFFICE 


While the posting or marking of 
property may not save a law suit in 
case of injury, it cannot be shown 
that you were negligent, provided the 
property is properly marked with 


signs such as the above placed in 
conspicuous places. 


Handling Complaints Resulting from 
Blasts 


As far as the writer knows, little 
or no written information is available 
bearing on this subject; still many 
complaints and frequent court pro- 
ceedings are the results of blasting 
operations. From experience and ob- 
servation we know that complaints re- 
sulting from blasting as a rule can 
be traced to one or more of four 
reasons. 

1. As a medium to force the quarry 
or open pit operator to buy the prop- 
erty which the blasting is claimed to 
be damaging. 

2. As a means of closing the opera- 
tion by real estate companies or indi- 
viduals who have purchased land 
adjacent for plotting into new resi- 
dential subdivisions. 

3. As a means of collecting petty 
damage claims by unscrupulous prop- 
erty owners and residents. 

4. Really tangible and just claims 
for damages sustained. 

The method of approach in the de- 
fense of such claims is somewhat dif- 
ferent in each case. The first case is 
unquestionably one for an attorney. 
and the defense can be strengthened 
materially by affidavits from friendly 
neighbors. This is also quite true in 
the second and possibly in the third 
case; but in the case of reallv tan- 
gible and just claims a prompt adjust- 
ment without recourse to attornevs or 
law has proved to be more satisfactory. 
Almost 95 per cent of the claims, 
whether legitimate or illegitimate. are 
traceable to concussions, and very few, 
if any, can be actually traced to earth 
tremors or vibrations caused bv blast- 
ing in quarry and open pit mining. Jt 
is moreover auestionahle whether it 
can be proved that blasting as fol- 
lowed in quarry and open pit opera- 
tions could set up tremors or vibrations 
sufficient to cause damage sometimes 
claimed. Irrespective of the motive 
or basis for claims or damages, onlv 
specific claims. giving dates, time and 
details showing some connection with 
a blast should be considered. Gen- 
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eralities should not be dealt with. If 
adequate records are kept by the 
operator of blasts, showing time 
made, explosives used and conditions 
under which the blast is made, those 
records may readily disprove claims 
or serve as excellent evidence in court. 
Keeping of such records is to be en- 
couraged. Quite often the damage 
claimed does not result from blast- 
ing, but is traceable to natural causes. 
For instance, in a building or struc- 
ture it can be traced to settling, 
shrinkage, weathering or ordinary 
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wear and tear, and in specific cases jt 
has been shown conclusively that the 
vibrations caused by blasting developed 
less than 1/50 of the stress or strain 
which the materials would safely 
stand. Portable seismographs can he 
used in registering vibrations if one 
can be procured, and the records made 
by them are splendid evidence. Up. 
biased authorities and competitors 
engaged in similar operations are the 
best witnesses that can be obtained, 
however, provided the claims filed are 
unjust. 


Glossary of Terms Used in Quarry and Open Pit Blasting 


Annunciator 
Used in connection with annunci- 
ator or bell wire, which means 
wire commonly used for electric 
annunciator or bell circuits. 

Back Break 
The term used to designate the 
ground cracked or opened up in 
the top of a solid face directly 
back of a line of drill or bore 
holes that have been previously 
shot, and caused from the pre- 
vious shot. 

Bank 
Bank is a quarry term applied to 
back of a line of drill or bore 
quarried out. 

Benching 
A method of quarrying when the 
face is carried back in a series 
of benches resembling stair steps 
on a large scale. Steps are not 
always regular, but are regulated 
by advantageous seams in the 
face. 

Black Powder 
A granular explosive consisting 
of approximately 74 per cent 
potassium nitrate, 16 per cent 
wood charcoal and 10 per cent 
sulphur. 

Blanket or Buffer Shooting 
A term used to designate a prac- 
tice of leaving along the quarry 
face stone from a previous blast, 
against which a subsequent shot 
is made preventing the rock from 
being thrown far from the source, 
also rendering the subsequent 
shot more effective. 

Blast 
The operation of blasting or rend- 
ing rock or earth by means of ex- 
plosives. 

Bleeding 
Bleeding in explosive work as a 
rule refers to leaking or losing 
of nitro-glycerin from a cartridge 
of explosives. 


Block Holing 
The term used for breaking large 
stone by discharging dynamite 
in shallow holes made by jack- 
hammer drills. One fifth of the 
amount of explosive necessary for 
dobying or mud capping a stone 
will do the work satisfactorily if 
placed in block holes. 

Blowout 
A shot or blast where the force 
of the explosive goes out the top 
of the hole or through a seam or 
crevice and does not do the work 
for which it was intended. Blow- 
outs are not only expensive, but 
dangerous. 

Booster 
A term used when a small amount 
of high explosives is attached to 
a detonator for the purpose of 
increasing the rate of detonation 
of a charge. 

Bore Hole 
Any hole made in material to be 
blasted by drilling with churn, 
jackhammer, tripod drill or by 
hand. This is often called the 
drill hole. 

Brisance 
A French term which when used 
in connection with high explosives 
or blasting operations means to 
shatter or break to pieces. 

Broken Charge 
A charge of explosives in a drill 
or bore hole divided into two or 
more parts and separated by 
stemming. 

Burden 
By burden is meant the distance 
between the bore holes or charge 
of explosive and the free face 
of material to be blasted. 

Cartridge 
A payer shell filled with dynamite 
or other high explosives and used 
for blasting purposes. 
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Chamber : 

The space made in the bottom of 
a drill hole by the springing 
method. This space is also re- 
ferred to as pocket. 

Collar ; : 
A term when used in connection 
with a bore or drill hole which 
means the top or mouth of the 
hole. 

Column Loading 
The distributing through the 
length of a hole the explosive, 
separated by stemming to dis- 
tribute the shattering action over 
a greater area and where needed. 

Connecting Wire 
A wire generally of smaller 
diameter than the lead wire used 
in making connections between 
electric exploders in bore holes. 


Contour 
When used in connection with 
quarrying means the lay of the 
ground, whether the top of the 
bank is level or rough. 

Cordeau 
(The proper name being Cor- 
deau-Bickford) is a detonating 
safety fuse consisting of a lead 
tube filled with Trinitrotoluene, 
which tube is very carefully 
drawn to uniform size. There is 
absolutely no danger in handling 
or storage of Cordeau-Bickford 
and the claims for its importance 
are safety, speed and increased 
efficiency of the explosive charge. 

Coyote Hole 
Sometimes called gopher hole. A 
term used for drilling a small 
tunnel horizontally into the rock 
at right angles to the face of 
the quarry from which there are 
two or more offsets’ drilled 
parallel with the face of the 
quarry into which the explosive 
charge is placed, while the rest 
of the tunnel is filled with broken 
rock, ete., to act as stemming. 

Crest 
Sometimes used in connection 
with the bank or face and means 
top or high point. 

Crimper 
A tool used for attaching an ex- 
plosive cap to a piece of fuse. 

Cross-Cuts 
In the tunneling or coyote method 
of shooting it means the tunnels 
that are driven at right angles 
to the main tunnel and some- 
times referred to as “T’s.” 
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Cutout Hole 
A cutout hole is a drill or bore 
hole so spaced or located as to 
relieve excessive burden or spac- 
ing at either end of a shot. It 
is also used to relieve a tight 
situation in shooting operations. 
Dart 
A piece of wood sharpened at 
one end and made with a barb 
on it which is attached to a rope 
for lowering explosives into a 
deep hole. 
Deck Loading 
A term meaning the loading of 
explosives into the top or deck, 
like well drill holes in bank 
shooting. 
Detonation 
The sudden change of explosives 
from a solid or liquid form to gas 
accompanied by a sudden report. 
Detonator 
A copper cylinder filled about 
1/3 or 1/2 its length with ful- 
minate of mercury or some mix- 
ture of fulminate of mercury 
which when ignited produces a 
shock ample to set otf a charge 
of explosive. It is usually re- 
ferred to as a cap or exploder. 
Disruptive 
A term applied to that kind of 
force exerted by an explosive that 


tends to shatter the rock into 
fragments. 

Displacement 
When used as a quarry term 


means the cubic yards or tons of 
stone moved or shot out. 

Dobying 
A term meaning the same as mud- 
capping and is the placing for 
firing of an explosive charge on 
a big stone and covering it with 
mud or clay. This is a very ex- 
pensive practice and should be 
resorted to only in an emergency. 

Double Load 
Double loading, sometimes re- 
ferred to as column loading is a 
term applied to the practice of 
separating the charges of ex- 
plosives by stemming for the pur- 
pose of better distribution of 
effects or for the prevention of 
blowouts at mud = seams. or 
crevices. 

Exploder 
A fulminating cartridge used to 
explode or detonate a charge of 
explosives, often referred to as 
a cap or detonator. 
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Face 


By face is meant the surface ex- 
posed by excavation of the work- 
ing front. 


Fault 


In geology, an imperfection, a 
break in the continuity of a body 
of rock. 


Viring 


By firing is meant the setting off 
or exploding of a blast. This 
can be done with fuse and cap, 
electric exploders or Cordeau. 
Electric firing is done with special 
batteries or from current taken 
from an electric line or dynamo. 


Fuse 


Ordinarily termed fuse, but known 
too as safety fuse, consists of a 
cotton or hemp tube holding a 
slow burning composition for ex- 
ploding blasting caps. Different 
kinds of brands of fuse have dif- 
ferent rates of burning, measured 
by seconds it takes one foot to 
burn. 


Galvanometer 


A pocket size metal case contain- 
ing a small chloride of silver dry 
battery connected with 2 binding 
posts by coils of wire and 
equipped with a magnetic needle 
which moves across a dial on the 
face when a current is com- 
pleted. 


Ground 


The word ground is often used 
to mean any material to be 
blasted such as earth, stone, ore, 
shale, coal or what not. 


Gopher 


A term sometimes given to the 
tunnel method of blasting. 


Hang Fire 


A charge of explosive which ex- 
plodes later than expected. Hang 
fire rarely occurs with electric 
firing, but is not infrequent with 
blasting cap and fuse. 


Hog Over 


A term which refers to the prac- 
tice of going over the top of a 
bank of stone that has been shot, 
selecting and plugging and blast- 
ing the ones too large to handle 
economically. 


Hung Shot 


A shot which does not explode 
immediately upon detonation or 
ignition and meaning practically 
the same as “Hang Fire.” 


Length of Shot 


The size of the block of ground 
to be blasted measured parallel 
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with the line of drill holes y 
face. 

Low Freezing Dynamite 
A dynamite so made that its 
freezing point is below that of 
such dynamites as contain only 
nitro-glycerin and an active bas 
and which have a normal free;. 
ing point of about 45° F. Loy. 
freezing dynamites do not free 
until temperatures below 32° F 
are reached and even then only 
after prolonged exposure. — 

Low Grade 





An arbitrary designation of dyna. 
mites of less strength than 4) 
per cent. 
Low Powders 
As a rule mean low strength but 
high explosives which are inter. 
mediate in their action between 
blasting powder and the dynamite, 
They are all detonating explos- 
ives and are made in 4 grades of 
strength: RRP; F; FF; and FFF, 
Lines of Cleavage 
The lines and direction in which 
stone or ground tend to divide. 
L. F. 
When used in connection with 
dynamite means Low Freezing. 
See definition for Low Freezing. 
Misfires 
When a charge of explosives sup- 
posedly properly placed and de- 
tonated fail to explode it is called 
a misfire. Sometimes when ex- 
plosives burn, it is called a mis- 
fire. 
Muck 
The drill cuttings or surface dirt 
and water that get into a drill 
hole and which should be removed 
before loading the hole with ex- 
plosives. 
Mud Capping 
The method of placing the charge 
of explosive on the top of rock 
to be broken and placing over It 
a cap or cover of mud to confine 
the action of the explosive. 
Multiple Shot 
A number of charges in drill 
holes, fired simultaneously with 
an electric current. 
Opening Shot 
The first bore hole fired in “blast- 
ing off a solid” to provide a space 
into which material from follow- 
ing shots may be thrown. 
Parallel Connection 
The term applied to the method 
of connecting the two wires 0 
each electric exploder direct to 
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the lead wires; one wire of each 
exploder to each lead wire. 

Parallel Series Connection 
A term used where the series and 
parallel connections are combined, 
thus connecting each separate 
series in paralle] with the two 
lead wires. 

Plug , . 
To drill with a jackhammer or 
air drill, large stone for sec- 
ondary blasting. The air drill 
is often referred to as a plug 
drill and the operation of drilling 
with same is called plugging. 

Pockets 
When used in connection with 
tunnel blasting mean the pit or 
hole which is sunk below the cross 
cut floor to contain the charge 
of explosive. ~° 

Pocket Loading 
The term used for placing the 
explosive charge at the chamber 
end of a drill or bore hole. 

Powder Monkey 
A term sometimes used in quarry- 
ing to designate the man in 
charge of the loading and han- 
dling of high explosives. 

Primary 
The initial or first shooting or 
fragmentation of the original 
bank of stone. 

Primer 
A high explosive cartridge with 
an electric blasting cap or other 
detonator inserted. 

Propulsive 
A term applied to the kind of 
force exerted by an _ explosive 
that tends to push out masses of 
rock rather than to break them 


up. 

Renfort 
A French term or word meaning 
“Booster.” 

Secondary 
The second attempt to break 
ground or material for proper 


size to handle. The operation 
is called secondary to designate 
it from primary or first shooting. 
Series Connections 
A term used where one wire of 
each electric exploder is con- 
nected to one wire of the next or 
following exploder and so on, and 
connecting the two loose wires 
at the end of the series to the 
lead wires. 
Short Leg 
A shortened wire on a blasting 
cap or exploder for the purpose 
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of preventing a short circuit by 
having the joints or connections 
come opposite each other. 

Single Shot 
A charge in one drill hole fired 
at one time as contrasted with a 
multiple shot where charges in a 
number of holes are fired at once. . 

Skewer 
A wooden instrument which is at- 
tached to a rope or string and in- 
serted in a cartridge deep enough 
so that it will hold when sus- 
pended and is used for lowering 
high explosives into drill or bore 
holes and by a quick jerk of the 
rope or string release the cart- 
ridge after 
placed. 

Snake Holing 
Is the drilling of holes with tripod 
or jackhammer drill almost hori- 
zontally at the base of the face 
and finds favor in hard massive 
formations having no particular 
lines of stratification or cleavage 
and in cases of where the stratas 
are on edge. 

Spacing 
The distance between drill holes, 
staggered or in a row. 

Spent Shot 
A blast hole that has been fired, 
but has not done its work. 

Springing 
A term meaning the enlargement 
of the bottom of a drill hole by 
exploding one or more small 
charges of explosives to enlarge 
and make room for a larger 
charge. In springing operations 
a strong, quick explosive is the 
best suited. 

Squib 
A slow burning tapered tube 
filled with fine gun powder which 
allows time for the firer to reach 
a place of safety after fuse has 
been lighted. 

Staggered 
The method of placing drill or 
bore holes ahead or behind other 
holes for the purpose of getting 
better fragmentation. A method 
very effective in many cases. 

Stemming 
Means the sand, clay, loam or 
sereenings used in confining or 
holding in place the explosive 
charge. 

Tamping 
Ordinarily the word tamping 
means the act of ramming or 
packing into place the explosive 


same is_ properly 
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charge, but it is also used to 
designate the material such as 
sand, clay, loam or screenings 
used in confining the explosive 
charge. Good tamping is essen- 
tial to successful blasting. 

Toe 


By toe is meant the burden of 

material between the bottom of 

the bore hole and the free face. 
Tongs 

A special device made for lower- 
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ing high explosives into deep wel] 
drill or bore holes. 


A term used in tunnel blasting 
meaning cross-cuts off a main 
tunnel and at right angles to the 
main tunnel. 
Velocity 

The rate at which any explosive 
detonates is commonly referred to 
as the rate of velocity and jis 
usually expressed in feet per 
second. 


Dont’s 


To be successful in the handling 
and use of explosives one must prac- 
tice eternal vigilance and the writer 
gives below some of the “DONT’S” 
it will be well to follow religiously. 
DON’T allow metal tools to remain 

around a drill or bore hole when 
loading dynamite. They may ac- 
cidentally fall in the hole causing 
friction when tamping, result- 
ing in an explosion. 

DON’T store blasting caps or elec- 
tric exploders in any but a good 
dry place. 

DON’T use dynamite when cartridges 
or cases show evidence of extreme 
deterioration, such as bleeding or 
leaking. 

DON’T allow loose dynamite or pow- 
der to accumulate around the 
mouth of a hole being loaded— 
the nails in the sole of a work- 
ers’ shoes may cause sufficient 
friction to set it off. Cleanli- 
ness is important. 

DON’T use electric caps or exploders 
with iron wires; it does not pay, 
use copper wires. 

DON’T prime or connect charges of 
explosives for electric firing dur- 
ing the approach or progress of 
a thunder storm. If already 
primed keep everyone away un- 
til after the storm is over. Lightn- 
ing has been known to detonate 
an explosive charge where electric 
exploders were used. 

DON’T permit men loading dynamite 
in drill or bore hole to have fric- 
tion matches on their persons. 
One may by accident be dropped 
in the hole with disastrous re- 
sults. 

DON’T let the temperature rise over 
90° F. when thawing dynamite. 

DON’T leave the ends of electric ex- 

ploder wires exposed where holes 

are primed and must be left open 
over night—bury the ends of the 


wires in earth and take no chance 
of an electrical storm coming up 
and firing the blast. 

DON’T use different makes of elec. 
tric exploders in the same blast 
or shot. No two makes can be 
used together safely. 

DON’T let heat come from below 
when thawing dynamite; let it 
come from the sides and ends or 
top, for in thawing, cartridges 
may bleed if permitted to get too 
hot, and the nitro-glycerin bleed- 
ing out may drop on the bottom 
which if hot might cause an ex- 
plosion. 

DON’T store explosives or accessories 
in cities, or other populated places 
except by compliance with all 
state laws or local regulations. 
If you do, you may regret it. 

DON’T leave magazines or places 
where high explosives are stored 
unlocked at any time. It is 
dangerous practice. 

DON’T allow anyone to enter explos- 
ive magazine whose business does 
not require it. 

DON’T trust to inexperienced hands 
the use or handling of explo- 
sives. 

DON’T permit loading of drill holes 
too near steam shovels or loco- 
motives without overhead pro- 
tection, as hot cinders or sparks 
may drop into hole causing an ex- 
plosion. 

DON’T return too quickly to investi- 
gate a misfire or failure of a 
charge to explode when using cap 
and fuse. Wait at least ™% hour. 

DON’T load explosives into drill holes 
without first being positive that 
the hole is down to required depth 
and perfectly cleaned of muck and 
foreign matter. 

DON’T store caps or electric blasting 
caps with other explosives. 

DON’T jump at conclusions in the 
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handling and use of high ex- 
plosives. Remember, slow but 
sure gets there safest in explosive 
work. 

DON’T take men away and put new 
men on explosive loading opera- 
tions, as it is bad policy. Start 
men and let them finish their job 
uninterrupted. It pays in the 
final result. 

DON’T load another charge of ex- 
plosives in a hole that has been 
previously sprung by using ex- 
plosives until you are positive the 
hole has cooled off. 

DON’T allow rubbish or dry leaves to 
accumulate around the outside of 
your explosive magazine. Such 
practice is conducive of fire. 

DON’T face the sun when watching a 
blast, as the sun will prevent your 
seeing flying objects. 

DON’T store dynamite in the back 
of your magazine and forget it, 
using the newer cases first. Al- 
ways use up oldest dynamite first. 

DON’T allow blaster to crimp caps 
with his teeth. Tools can be pur- 
chased for such operations and 
do the work better. 

DON’T permit smoking around ex- 
plosive magazine or when load- 
ing drill holes. It is a dangerous 
practice. 

DON’T store miscellaneous material 
with caps, electric blasting caps 
or other explosives. 

DON’T store high explosives in any- 
thing but a well ventilated, dry 
magazine, the walls of which are 
thick enough to be bullet proof. 

DON’T use dynamite when chilled or 
frozen. It is expensive and a 
dangerous practice. 

DON’T slit the paper covering on 
dynamite cartridges when water 
Is present in drill or bore hole. 
It is not advisable. 

DON’T cut fuse on a slant. Cut it 
straight across with a clean sharp 
blade. 

DON’T make any loops or loose con- 
nections with wires when firing 
electrically. All joints and con- 
nections should be good electrical 
connections made with clean wire. 

DON’T uncoil fuse while cold, as it 
may crack. Warm fuse to a 
temperature of 70° to 80° F. be- 
fore attempting to unroll or un- 
coil it. 

DON’T use grease in any form for 
waterproofing fuse as the oil 

will penetrate the outside wrap- 
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ping and dampen the powder 
train. 


DON’T fail when making connections 
with waterproof electric exploders 
or caps to scrape all the enamel 
as well as the insulation off the 
wires. 

DON’T take chances in handling high 
explosives, for your fellow work- 
er may have to suffer. 

DON’T be afraid to operate a blast- 
ing battery with all possible 
force. It is made to stand it. 

DON’T forget the nature of explo- 
sives. Also, remember that with 
proper care they can be handled 
with comparative safety. 

DON’T leave explosives in a field or 
any place where stock can get 
at them. Cattle like the taste of 
soda and saltpetre in explosives, 
but the other ingredients prob- 
ably would make them sick or 
kill them. 

DON’T force a primer cartridge into 
a bore hole. 

DON’T haul caps or electric detonat- 
ors in the same wagon or truck 
used when hauling or teaming ex- 
plosives through cities, towns or 
villages, it is the best policy to 
cover the entire load with a can- 
vas or tarpaulin. 

DON’T carry blasting caps or electric 
blasting caps in your pocket. 
DON’T cut or break a high explosive 
cartridge while it is frozen and 
don’t rub a cartridge of high ex- 
plosives in the hands to complete 

thawing. 

DON’T hurry in seeking an explana- 
tion for the failure of a charge to 
explode. 

DON’T tap or otherwise investigate a 
blasting cap or electric blasting 
cap. 

DON’T store fuse in a hot place, as it 
may dry out so that uncoiling will 
break it. 

DON’T try to withdraw the wires 
from an electric blasting cap. 

Conclusion 

No phase of quarrying or open pit 
mining is more important than blast- 
ing, and often the success or failure 
of an entire operation is dependent 
upon this one branch. Owing to the 
fact that so great a range in forma- 
tions and textures of stone or ground 

to be handled is encountered, it is im- 

practical as well as impossible to 

formulate any set of rules to govern 
even the blasting or shooting prob- 
lems at any individual quarry or open 











100 . IT 


 _—_ _AND 


pit, let alone to formulate any set of 
rules to govern all quarries and open 
pits. It has been the object to em- 
body herein information that has ac- 
tually proved by experience to be of 
practical value. While it is not 
claimed to be invulnerable to criti- 
cism, it is hoped that it will contribute 
in a small way to more safety, effi- 
ciency and economy in blasting opera- 
tions in quarrying and open pit mining. 
Many operators who are greatly con- 
cerned about every penny. lost in pay- 
ing a workman, are unaware of the 
dollars sometimes lost through in- 
efficiency in blasting. If the informa- 
tion given will awaken an interest in 
scientific blasting and the application 
of scientific principles and knowledge 
to blasting operations, its purpose will 
have been accomplished. 


Haiss Publications 


Two new publications have been 
issued by the Geo. Haiss Mfg. Co. 
of New York City. One is Catalog 
425, on Haiss Buckets, the other a 
folder entitled ““A Smashing Blow at 
Handling Costs.” 

Catalog 425 contains a comprehen- 
sive description of Haiss clam shell 
buckets for excavating and rehan- 
dling. “The outstanding requirement 
of a Clam Shell Bucket,” says the 
introduction, “is that it shall ‘stand 
the gaff.’ It must be powerful 
enough to stay on the job all the 
time.—F rom the first Haiss has built 
buckets which users found were stay- 
ing on the job longer and with less 
repairs than they even hoped.” 

Among the buckets described are: 
Power Wheel Buckets for Rehan- 
dling; Lever Arm Buckets for AIll- 
Around Use; “Hi-Power” Buckets for 
Excavation Work; Contractor Type 


Clam Shell Buckets; Type “FF” 
Clam Shell Buckets, Manure and 
Refuse Grapples, and Haiss Coun- 


terweight Holding Drum. 

In “A Smashing Blow at Handling 
Costs,” the advantages of Haiss- 
Fordson Loaders are set forth. The 
Model “FC” “Path Digging’ Loader, 
for contractors and material yards, is 
described as a good light heavy load- 
er; Model “FW” Truck Loader is 
for Sand, Coal and other Light Duty 
Work: “The Belted Champion” Port- 
able Belt Conveyor is for Loading 
Loose Materials; the Haiss Creeper 
Model “Path Digging’ Loader is for 
Heavy Duty Work. . 
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Big Blast Hole Drills 


A large new catalog has been 
issued by The Sanderson Cyclone 
Drill Co., of Orrville, Ohio, entitled 
“Cyclone Big Blast Hole Drills, ang 
Their Applications to Qarrying, 
Open Pit Mining and Heavy Rock 
Excavation.” 


“The Big-Hole Method of Drilling 
for rock removing,” says the Intro- 
duction, “is a Twentieth Century De. 
velopment. In less than ten years it 
has revolutionized heavy open-cut 
rock excavation work. It has paved 
the way for the use of big machinery 
in quarrying, open-pit mining and 
contracting which have placed these 
industries on a scale whose hugeness 
otherwise would have been impossible, 
It has been the forerunner of many 
of the more important labor-saving 
practices in the production of stone 
and ore by the open-cut method.” 

In the quarry field, say the manv- 
facturers, it was first thought that 
the big drills were suitable for only 
high breasts where the supposedly 
high drilling and explosive cost would 
be absorbed by savings in other ways. 
It was tried out, however, by opera- 
tors of medium height quarries, and 
different systems of spacing and load- 
ing the drill holes evolved which 
eventually proved that well drills 
were successful on ledges of any 
height down to 25 feet, and even 
much lower breasts. 

The claim is made that the actual 
cost of explosive itself, per unit of 
stone produced, has shown a saving 
with the big-hole method over the 
benching method except in _ isolated 
cases, and that stone is brought down 
in better condition. 

The illustrations show the drill in 
all kinds of quarry operations, also 
a fleet of barge-mounted drills en- 
gaged in sub-acqueous drilling for U. 
S. Government engineers. Another 
shows a No. 14 Cyclone gasoline 
traction drill on the summit of a 
copper ore mountain in Arizona to 
which it had climbed under its own 
power. 

The book describes, with the help 
ef numerous illustrations, the various 
kinds of operations, methods of drill- 
ing, quantities of explosives to be 
used, operating and cost data, and 
tables of dimensions and _specifica- 
tions. The drills are also manufac- 
tured with steam traction and non 
traction. 
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Factors Governing Modern Lime Kiln 


Capacity and Fuel Economy 


By Victor J. Azbe, Consulting Combustion Engineer 


Part VI. 

Part I of this paper appeared in 
the June first number of Pit and 
Quarry. Actual fuel lime ratios, heat 
distribution in theoretical kilns and 
kiln efficiency rating were discussed. 

In Part II, which appeared in the 
June 15th number, effects of excess 
air on lime kiln efficiency, incomplete 
combustion, and heat loss by radia- 
tion were discussed. 

In Part III, published in the July 
ist number, kiln performance was 
discussed from gas analysis, and the 
results of kiln gas analysis tests 
were presented and discussed. 

In Part IV, which appeared in the 
July 15th number, the reduction of 
kiln efficiency during the drawing 
period, the lime kiln as a heat trans- 
fer apparatus, kiln capacity, rating 
proper kiln proportion and operation 
were discussed. 

In Part V, which appeared in the 
August 1st number, the different 
methods of firing were discussed. 

This sixth article completes the dis- 
cussion of the subject as it was 
prepared by Mr. Azbe for the Sev- 
enth Annual Convention of the Na- 
tional Lime Association held at 
Briarcliff Manor, New York, May 26, 
27, 28, and 29, 1925. 

Editor 
Lime Kiln Running Periods and Lime 
Kiln Refractories 

Kiln running period between re- 
pairs is in some cases quite long; in 
others, however, it is very short. 
Figure 16 shows a kiln life record 
of a particularly bad case. The av- 
erage life of kiln lining in the fir- 
ing zone was less than 60 working 
days for an entire year. In one case 
in this particular plant the kiln had 
to be taken off the lime after twenty- 
seven working days. Even shorter 
time than this is on record. It was 
a very bad condition indeed, and 
neither the man in charge of the 
plant, the refractory salesman, nor 
the engineers knew the reasons for 
this refractory wearing condition. In 
a plant such as this the load factor 
naturally is very poor. Out of four 
kilns one had to be down all of the 
time for repairs, and they would 


come down when lime was most need- 
ed. There was no consistency to the 
running period. It may have been 
one month or two months, so the 
repair period time could not be regu- 
lated so as to fall into a period of 
slack lime demand. 

Figure 17 shows’ another case 
where conditions were much better. 
The load factor was 83.9 per cent; 
that is, the kilns were of this per- 
centage of lime. Often all kilns were 
working, none idle, which every one 
will admit is very good when there 
are only eight kilns available. Run- 
ning periods were obtained as long 
as 13 months, and there were very 
few short periods except in the case 
of experimental kilns. 

The reasons for short kiln life may 
be numerous and may be summed up 
as follows: 

1. The brick used may be of poor 
quality, one that will soften or fuse 
at temperatures lower than the kiln 
temperature. 

2. The brick may be of a kind that 
will readily combine with lime to 
form silica-alumina-lime slag which 
will have a much lower fusing tem- 
perature than the brick itself. 

3. The clay in the brick may be 
good, but it may be improperly 
pressed or burned presenting a por- 
ous body or one that will cause 
shrinkage in the walls. 

4, The walls may have been poor- 
ly made. Joints may be too great, 
brick corners chipped, brick poorly 
lined up, or improper clay may have 
been used for bonding. Brick may 
also be of unequal dimensions and 
will not make good solid walls. 

5. The brick may have a high co- 
efficient of expansion which will give 
it a tendency to spall. The brick 
shapes may also have been so large 
that proper adjustment to tempera- 
ture differencs was impossible and 
spalling resulted. 

6. Structural details of kiln con- 
struction may be wrong. The span 
of the arches may be too great, or 
an improper size of brick may have 
been used. The weight on the in- 
ner kiln walls may be too great. 

7. Combustion of fuel may be 
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wrong, such that an intense short be left where temperatures are high, 


flame is obtained instead of a mild 
long flame. The heat may be con- 
centrated too greatly at localized 
points. 

8. Combustion chambers may be 
too large, using too much air to burn 
the fuel. The flame is agitated and 
quicker combustion results. 

9. The drawing of lime may be 
wrong. Completely burned lime may 


or the kiln may be cooled consider- 
ably during drawing, causing expan- 
sion and contraction strains. 

10. The kiln may be so designed 
and operated that the flame has a 
tendency to sweep up the kiln walls 
rather than to penetrate into the 
kiln. 

The following recommendations are 
fundamental to good kiln operation: 
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1. Use good brick generally in the 
hot zone. 

2. Use exceptionally good brick at 
critical points such as the inner arch 
of the kiln eye. 

3. Retard combustion by using pri- 
mary and secondary air, by using 
CO. to retard combustion, by having 
small combustion space, by mixing 
the gases as little as possible before 
they enter the kiln. 

4, Have as little joint area as pos- 
sible and use proper binder between 
the brick. 

5. Have the kiln designed so the 
hot zone is jacketed which facilitates 
repairs. Pass air through the jacket, 
but be sure to use the heat so ab- 
stracted in the hot zone of the kiln. 

6. Relieve the hot zone lining of 
as much load as possible, and trans- 
fer the load to the outer cooler and 
stronger brick. 
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All of this appears very simple, 
but we are not sure that we know 
what good brick is, or what excep- 
tionally good brick is. We are only 
guessing. We also know very little 
about retarded combustion and prop- 
er structural kiln design. 


Figure 18 gives the relative heights 
of 14 different lime kilns’ used in 
this country. The heights from the 
base of the firing zone up range from 
20 to 58 feet. This chart is shown, 
not to argue regarding high or low 
kilns, but rather to illustrate the 
state of inconsistency of lime manu- 
facturing today. Most of the de- 
sign is empirical and has to be so 
because data is unavailable to build 
kilns upon a scientific basis. Is there 
any one who could state with scien- 
tific accuracy what is the proper 
height of a kiln or the shape of the 
kiln shaft for a certain definite ca- 
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Figure 18—Variation in Height of Representative American Lime Kilns 
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to another is an element that some- 
pacity and height efficiency? There 
is no doubt that some think they 
know; but since there are so many 
deciding factors that are imperfect- 
ly understood, I believe that those 
who think they know are mistaken. 
The really efficient kiln has not been 
built yet. It is still in evolution, and 
it will remain so for many years to 
come. We are building kilns that 
are only approaching the goal. 

The number of peculiarities of lime 
kilns that lack definite explanation 
is surprisingly great. The man who 
has had experience with many types 
of kilns realizes this. Each one has 
different characteristics. It is col- 
lective information, gathered from 
study of many different kilns over 
long periods, that will eventually 
make possible the definite formula- 
tion of kiln design and kiln opera- 
tion. When that time comes, kiln 
thermal efficiency will be 60 per cent 
or better. A ton of lime will be 
obtained out of every 100 cubic feet 
of kiln space; kiln life will extend 
into long periods, possibly years; 
kiln labor costs will be low; and lime 
will be good, neither contaminated 
with impurities from the coal nor 
over-burned. 


Farrell-Cheek Bulletins 

Several new publications have been 
issued by the Farrell-Cheek Steel 
Foundry Co., of Sandusky, Ohio, ex- 
cellent in point of typography and 
illustrations. 

“The illustrated Story of a Farrell- 
Cheek Steel Casting,” as the name 
implies, presents to the reader both a 
visual and narrative review of this 
company’s steel plant, showing step 
by step the various departments and 
processes of manufacture. The “steel 
casting” to be described is a hydraulic 
press part. The order first goes to 
the pattern shop where the new pat- 
terns are made. After shellacking 
these are sent to the pattern storage 
department. From here it goes to 
the moulding department, and the 
making of sand moulds and cores is 
described, and the production of the 
finished product. Views are shown 
of the melting or furnace division 
of the foundry and the electric fur- 
naces, the cutter room, final inspec- 
tion and the weighing and loading 
rooms. Numerous black and white 





sketches help to illustrate the varioy 
kinds of machinery and equipment jy 
which Farrell-Cheek castings ay, 
used. 

“farrell’s 85—A Special Purpoy 
Cast Steel,” is a smaller  bookle 
whose object is “to define the dis. 
tinetive characteristics of Farrell's 
85 Cast-Steel and to submit evidence. 
by test and analysis, of our belief 
that it is a worthy contribution jy 
the manufacture of better steel cast. 
ings.” This book describes the (de. 
veloping of “Farrell’s 85” cast steel, 
the manufacturers’ object being t 
produce “a Cast Steel that would cost 
less and still contain those favorable 
properties peculiar only to the more 
expensive Alloy and Manganese steels, 
possessing great merit for certain 
classes of Casting requirements.” 

“Hardening Pots and Boxes” de. 
scribes the successful effort to pro 
duce a steel with unusual heat-resist- 
ing qualities, to enable hardening 
pots and boxes to withstand the 
severe heat to which the structure of 
any metal is continually subjected in 
hardening and annealing furnaces, 


Traylor’s Pocket Catalog 

The pocket edition of General Cat- 
alog No. 2000, recently issued by the 
Traylor Engineering & Manufactur- 
ing Company of Allentown, Pa., is 
a brief description of this well-known 
company’s products. The _ products 
described are such as are used in 
stone crushing, gravel recovery, 
sugar refining, cement making, coal 
and flue dust briquetting, mining, 
ore dressing and sundry other indus- 
tries. 

Although descriptions are _ neces 
sarily of the briefest character, suff- 
cient information is given, together 
with tabular data, to acquaint the 
reader in a preliminary way with 
Traylor products. 

Among the products described are: 
The Bulldog Jaw Crusher, Bulldog 
Junior, Type A, Dodge Type, Bull- 
dog Gyratory, Finishing Gyratory, 
Heavy Duty Crushing Rolls, Extra 
Heavy Duty Crushing Rolls, Stone 
Elevators, Rotary Screens, Feeders, 
Crushing Plant Accessories, Crush- 
ing Plants, Ball Mills, Rod Mills, 
Finishing Mills, Rotary Kilns and 
Dryers, Cement Plants, Briquetting 
Machinery, Portable Air Compress 
ors and Motor Trucks. 
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plete line of centrifugal pumping 

machinery the Economy Pump 
Machinery Company has frequently 
been called upon to furnish pumps 
driven by small gasoline engines. 
With the increasing demand for such 
apparatus, Economy engineers made 
an extensive investigation of per- 
formance requirements. They found 
that built-up pump units had many 
disadvantages, and that a great im- 
provement in performance could be 
made by especially designing a pump 
to fit the engine used. The result of 
this conclusion has been the develop- 
ment of the 3 inch type “FHS” Econ- 
omy Centrifugal pump driven by 5 
H.P. New-Way gasoline-kerosene en- 
gine. 


A MANUFACTURERS of a com- 


This unit is very sturdy and com- 
pact, and is so proportioned that it 
will handle the maximum amount of 
water under all heads, and yet it will 
never demand the exertion of full 
engine power. This feature is of 
great importance for field work, be- 
cause a laboring engine requires a 
great deal of attention, while one 
which is slightly underloaded will run 


continuously and smoothly without 
nursing. For portable or intermittent 


water supply, or drainage, this unit 
has demonstrated its tremendous 
value. It is furnished with or with- 
out truck as desired. 


The pump casing is of cast iron, of 
the single suction horizontal split 
type, so arranged that access may be 
had to all interior parts without dis- 
turbing the discharge pipe or the 
alignment of the unit. This construc- 
tion is used in the highest grade of 
stationary water works pumps _ be- 
cause of its simplicity and accessible 
construction. 








The Economy Pump 
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The Economy Centrifugal Pump 


The impeller is cast iron or of 
bronze if desired and is the single 
suction enclosed type, with very large 
passages to permit the handling of a 
large percentage of solid matter. It 
is accurately machined, balanced, 
keyed to the engine crank shaft and 
absolutely located in place by a shoul- 
der and a nut. By mounting the im- 
peller on the engine crank shaft in 
this manner pump bearings are elimi- 
nated and the over all length of the 
unit very much shortened. The crank 
shaft is encased in a renewable bronze 
sleeve through the stuffing gland; this 
sleeve protects the crank shaft from 
wear and corrosion. The stuffing 
glands are bronze with swing bolt ad- 
justment. 

The standard equipment consists of 
companion flanges on both suction and 
discharge openings, stuffing box pack- 
ing, fuel tank and float feed carburetor. 
When desired the unit will be mounted 
on a steel frame hand truck of the 
type shown in the illustration. Smooth 
bore, 4 inch suction hose, foot valve 
and strainer, discharge valve, hand 
primer, or any other standard fittings 
can be furnished. 

The “New-Way” Engine which is 
air cooled will deliver its full power 
for any length of time in any climate 
without any possibility of overheating. 
An American Bosch Magneto insures 
ignition reliability. The power varies 
from 2 to 5 H.P. and is controlled by 
an automatic throttling governor. 
The Engine is equipped with float feed 
automobile type carburetor which in- 
sures easy starting, high economy 
and smooth operation. All wearing 
parts are enclosed and run in a bath 
of oil, giving dust proof, perfect lubri- 
cation. It is mechanically and ac- 
curately balanced to eliminate vibra- 
tion. 





The Portable Unit 
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Tampa Dredging Pumps 


N efficient centrifugal dredging 
A pump has been perfected by the 
Tampa Shipbuilding and _ En- 
gineering Company of Tampa, Flor- 
ida, which concern is located in the 
pebble phosphate region of Florida 
where 60 per cent of the phosphate 
of the world is being produced. 

The Tampa Company has believed 
for years that a square shaped shell 
is far superior to the arched shaped 
snell, for the reason that the material 
being thrown py tne runner against 
the periphery of the arched shaped 
shell will seek to find the center of the 
arch or the largest diameter of the 
shell, which causes an obstruction be- 
cause of the material meeting in the 
center of the arch from each side. 
It is for this reason that the Tampa 
Shipbuilding and Engineering Com- 
pany believes that a square shaped 
shell will handle a great deal more 
and will last longer because the wear 
is evenly distributed over the full 
width of the pump shell. They also 
claim that it will require consider- 
ably less power to handle material 
with a square shaped shell than with 
the common arched shell. 

The Tampa dredging pump has 
several other features. One is an ab- 
solute water seal over the. stuffing 
box gland by which air leaks are 
made impossible and at the same time 
the packing may be left free and 
loose. Another item is its lubrication. 
The two bearings as well as the thrust 
collar are always running in a bath 
of oil. Oil rings carry a stream of 
oil over the shaft and thrust collar 


The Tampa Centrifugal Pump 


constantly. In the larger size pumps 
roller thrust collars are provided, The 
company manufactures these pumps 
in sizes of 4, 6, 8, 10, 12, and 15 
inches. 


Electric Controller Bulletins 


Six new bulletins together with 
twelve Price Sheets have been jg. 
sued by the Electric Controller & 
Mfg. Co. of Cleveland, Ohio, also a 
Builetin Index and Checking List 
No. 2, for the E. C. & M. Bulletin 
Binder. 

Especial attention is called to the 
new Bulletin No. 1048 Type Z O Oil. 
immersed push_ button operated 
across-the-line Starting Switch for 
small A. C. Motors. This switch is 
provided with the E. C. & M. e. 
pansion wire overload device, and 
the overload trip contacts as well as 
the main contacts are under oil, 
The company states it is now able to 
furnish either air-break or oil-break 
across-the-line starters, and the new 
Type Z O oil-break starting switch 
is lower in price than the Type ZB 
air-break switch which they have 
been manufacturing for some time, 

Bulletin No. 1040-B includes a New 
Youngstown Safety Limit Stop for 
electric cranes of compact dimen- 
sions. 

bulletin No. 1042-E has been re- 
vised to include the new Type J Mas- 
ter Switch, now supplied as standard 
with E. C. & M. Automatic Con- 
pensators. 
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Hydraulic production and handling 


ANDLING large 
volumes of sand 

and gravel that can be 
washed down into a 
sump and carrying it 
from there through pipe 
line to truck, car or 
scow, is an economical 
method where a good 
supply of water is avail- 


able. 


We build jet pumps 
of suitable types for 
all pressures up to 200 
lb. per sq. in., and 
Morris Dredging 





Mining phosphate in Florida by means of 12- 
in. Morris Motor-driven Dredging Pump and 
; Morris Jet Pump delivering two 24% in. 
Pumps for delivery of streams at 125 lb. pressure. 

material through lines 


of great length. Both types can be arranged for easy shifting from 
place to place. 


Typical applications are described in our Bulletin 20, sent free 
on request, and the advice of our Engineers is free for the asking. 


Morris Machine Works Baldwinsville, N. Y. 


Originators of Centrifugal Pumps, both single and multi-stage, and builders for 
practically all purposes since 1864 


Branch Offices: New York, 39-41 Cortlandt St.; Philadelphia, Forest Bldg.; Cleveland, 
Engineers’ Bldg.; Chicago, 217 N. Jefferson St.; Boston, 79 Milk St.; Pittsburgh, 320 
Second Ave., Detroit, Penobscot Bldg.; Charlotte, Realty Bldg.; Richmond, 708 Mutual Bldg.; 
Houston, 119 Main St. ; 


Sales Representatives: Buffalo, St. Paul, Kansas City, Denver, Salt Lake City, Seattle, 
Portland, Ore., Los Angeles, New Orleans. 


ORS 


CENTRIFUGAL PUMPS 
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“WE BUY— REBUILD—SELL OR RENT” 


HOISTS DERRICKS 


Large quantity late model American double- Large quantity late model American Stiff Leg 
drum with attached swinging gear, capacity Derricks, mast 14x14x40 ft., booms 14x1l4x 
6000 pounds; on a single line at 162 ft. per 60 ft., stiff legs 14x14x50 or 60 ft., sills if 
minute; either hand levers or levers banked in desired, with 12 ft. steel bull wheel, for hook 
quadrant. Can furnish either 37 H.P., 440 work or bucket operation. 

or 220 volt, A.C., 60 cycle, 3 phase, alternat- Large quantity late model American Stiff Leg 
ing current, or 35 H.P., 220 volt,*direct cur- Derricks, mast 16x16x40 ft., boom 14x14x&0 
rent, or can furnish without electrical equip- ft., trussed with hog rods, legs and sills 
ment suitable for gasoline or belt drive. 14x14, with 16 ft. steel bull wheel, arranged 

CARS for hook work or bucket operating. 





LOCOMOTIVES 


20-—36-in. ga. Continental, 4 yd. heavy duty, 


rebuilt like new. 3—Porter std. ga., saddle tank, 14x22 cyl- 
15——Lakewood 30-in. ga., V shape, 1% yd., inder, weight 42 tons, like new, only one 
all steel Dump Cars. year of service, shop Nos. 6770, 6852, 


STEAM SHOVELS 6853. 


1—Davenport std. ga., 20 ton, 10x16  eyl- 
3—78C late ’23 models, 30-ft. boom, 19-ft. inders, saddle tank. No, 1497. 
dipper stick, 3-yd. dipper, one on rail- 


2 > en: 
7 3—Porter 36-in. ga., 18 ton, saddle tank, 
road trucks, two on caterpillars. “A ‘ie 


10x16 cylinders, rebuilt like new. Nos. 


1—50B Bucyrus full revolving on caterpil- 4619, 4667, 6805. 
lars, 26-ft. boom, 17-ft. dipper stick, ’ ba : : 
1% yd. dipper new November, 1923. 3——7 ton, 24-in. ga., Plymouth, gasoline. 
1—Type “B” Erie on caterpillars, % yd. 5—3 ton, 24-in. ga., gasoline, 2—Vlymouth 
bucket. 3——Whitcomb. —Fordson. 


Equipment Corporation of America 


Philadelphia CHICAGO, ILL. Pittsburgh 
660 Land Title Bldg. 1460 Roanoke Bldg. 860 Empire Bldg. 
Phone Rittenhouse 5498 Phone Randolph 6586 Phone Grant 5148 














2—Standard Gauge 11" x 16"—22 ton, 4 Driver saddle tank locomotives, 170 
pounds steam pressure; steam brakes. Completely rebuilt. Immediate shipment. 
HAVE OTHER LOCOMOTIVES IN STOCK, REBUILT AND READY, dto 
125 tons, narrow and standard gauge; various types. 


Steam Shovels—Dump Cars—Cranes—Rails, etc. 


SOUTHERN IRON & EQUIPMENT CO. 
(Est. 1889) ATLANTA, GA. 
































PIT AND QUARRY 109 
































Realizing what a tremendous factor 
time is on many construction jobs, 
we have established storage yards 
at points from which we can make 
the quickest possible delivery of 
both rails and equipment to any 
part of the country. Purchasers of 
H-M rails or equipment, therefore, 
enjoy the fullest advantages of great- 
est speed and substantial savings in 
hauling charges. 

We also maintain a corps of ex- 
perienced rail men ready to go any- 
where at any time in the service of 
those desiring to buy or sell. With 
Hyman-Michaels, no order is too 
large to handle— none too small. In 
fact, our great capacity has been de- 
velopedthroughconscientious, help- 
ful service to all classes of buyers. 

We solicit inquiries, regardless of 
requirements,and we invite rushorders. 


Hyman-Michaels Company 


Select Used Railway Equipment 


Peoples Gas Building, Chicago 


New York Pittsburgh St. Louis 


Pacific Coast Representative: 
United Commercial Co., San Francisco 


Seattle Portland Los Angeles El Paso 



































MICHAELS 


Rails and equipment 
bearing the H-M stamp 
are invariably the choice of 
experienced buyers 


ednetoed. 4 
We always have locomo- 
tivesof everytypeinI.C.C. 
condition ready forimme- 
diate delivery at prices 
that mean big savings to 
the user. 
| Every engine in our yards 
has been overhauled, 
tested under steam and 
putin first class condition. 
Road,Switch,Geared, 
arrow and Standard 
auge Engines. 
Write for prices and blue 
prints. 








Wealways have ready for 
delivery cars of everytype. 
Dump, Ore, Box, Flat, 
Refrigerator,Gondola, 

/  HartConvertibles,Ca- 
booses and Passenger. 


All in serviceable 
condition. J 
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For Sale or Rent 


LOCOMOTIVE CRANES 
1—No. 8 Browning, 8 wheel, 50 ft. boom 
1—10-ton Bay City, 4 wheel 

STEAM SHOVELS 


1—Type ‘‘B” Erie on caterpillars 
1—14B Bucyrus on caterpillars 
1—No. 20 Marion on trucks 


MISCELLANEOUS 


Hoisting Engines, Pumps, Derricks, Clamshell 
Buckets, Concrete Mixers. 


PITTSBURGH MACHINERY & EQUIPMENT CO. 
1302 Fulton Bidg., Pittsburgh, Penna. 





SURPLUS EQUIPMENT 


(Guy it right off the job and get it cheap.) 


BOATS DRAGLINES PIPE 
BOILERS DREDGES SCALES 
BATCH BOXES DRILLS ROLLERS 
BELTING ENGINES SCRAPERS 
CABLEWAYS FORMS SHOVELS 
CARS FINISHERS TRACTORS 
COMPRESSORS GRADERS UCKS 
CONVEYORS HOISTS TRACK 
CRANES LOADER ANKS 
CRUSHERS LOCOMOTIVES WAGONS 
DERRICKS MIXERS PAVERS 
DITCHERS MOTORS PUMPS 


| have equipment located in practically every 
State in the Union. 


ALEXANDER T. McLEOD 
First Nat’l Bank Blidg., Chicago 

















SCREENING PLANT EQUIPMENT 


All in first class condition. To be sold 
at a sacrifice. 


2—Revolving Screens, 20 ft. by 60”. 
2—Allen Sand Tanks. 

3—10x6x10 hor. dup. piston Pumps. 
I— 8x8 Buffalo Forge Upright Engine. 
I— 6x6 Donegan-Swift Upright Engine. 
1—Crocker Wheeler 18 Kw Generator. 
1—200 H. P. Scotch Boiler, 125 lb. steam. 


MURRY-PERRY, INC. 
Port Jefferson, Long Island, N. Y. 











3—3) yd. SHOVELS 


Railway Type, Mang. Dippers 
Crushers, #10, 9, 8, 744, 6, 5, 4, 3, 
Roll Crushers 


84x72, 36x60, 54x24, 18x30 


Jaw Crushers 
22x52”, 36x42’’, 42x48’, 20x24”’, 15x36”’ 
DISC CRUSHERS, 43”, oS’. 24”, 18” 


120 H.P, Gasoline Engine 
Kilns, Pulverizers, Elevators 
2—200 H.P. MOTORS S RING 


440 v., 60 cy., 3 ph., 435 rev., G. E. 


Ross Power Equipment Co. 
13 South Meridian St., Indianapolis, Ind. 


CRANES 

1—20-ton, S8-wheel, OHIO Locomotive Crane, 
Shop No. 3641, new 1924. A.S.M.E_ and 
Mass. boiler, 50 ft. boom; bucket operating; 
M.C.B. trucks, perfect condition. 

I—McMYLER No. 2, full revolving ST™ 
CRAWLER CRANE, new 1925, ALL STEEL 
CATERPILLARS, A.S.M.E. boiler, 40 ft. 
boom, bucket operating; used only three 


months. DUMP CARS 

25—12-yd. std. gauge, WESTERN, _ two-way 
Hand Dump, Heavy Duty, STEEL DRAFT 
BEAMS, 19 ft. beds, Box Girder Doors, 
M.C.B trucks, overhauled, first class con 
dition. 

35—4-yd. 36 in gauge, KOPPEL, two-way side 
dump, new 1924, Heavy Duty, STEEL 
DRAFT BEAMS, like new. 


GREY STEEL PRODUCTS CO. 
111 Broadway New York, N. Y. 








REBUILT EQUIPMENT 


I—No. 414 Champion Jaw Crusher. 
Price, $750.00. 


1—9x15 Blake Jaw Crusher. Price, 
$650.00. 


I—No. 3 McCully Gyratory Crush- 
er. Price, $750.00. 


THE DAY & MADDOCK COMPANY 
West 82nd St., South of Denison Ave. 
CLEVELAND, OHIO 





A Fractional HP Motor ora 


SAVE 35 to 45% 
Buy Properly Rebuilt Electrical Power 
Equipment 
Every machine on overhauled 
and tested - i aranteed ° 
Write tor 
The FUERST- F RIEDMAN Co. 


CLEVELAND, OHIO 














FOR SALE OR RENT 


An Oprortunity for a Road Builler to get a 
Cheap Plant 
i—-24” gauge Gasoline Locomotives 
u—Miles of 24” gauge Industrial Track 
62-—Batech Box Carrs 
124——-Batch Boxes 


Above is strictly first class 


PITTSBURGH MACHINERY & 
EQUIPMENT CO. 


1202 Fulton Bidg., Pittsburgh, Penna. 
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CONTRACTORS’ EQUIPMENT 


All machines listed are in first class condition and guaranteed complete with fittings same as are furnished 


on new machines. 


COMPRESSORS 
1-396 ft. Class WB-2 Sullivan 2 


stage x 

1—534 ft. X-2 Ingersoll steam 
compressor 

1—558 ft. Norwalk 2 stage 

1-558 ft. Class WB-2 Sullivan 

ge 

1—628 ft. Class A Ingersoll Ser- 
ant 

1—734 ft. Imperial X-2 Ingersoll-~ 


1—1056 ft. Imperial X-3 Ingersoll- 
Rand 





Detailed descriptions and prices on 


MCNEAL MACHINERY COMPANY 


1—2394 ft. 
Ingersoll-Rand 
The above all designed and built 

for 100 to 150 lb. steam pressure 

and to deliver air at 80 to 120 lb. 
1—16x16x14 XB-1 Imperial Inger- 
soll-Rand belt driven compres- 
sor built for 30 lb. terminal air 
Capacity 1000 ft. 


STEAM ENGINES 


1—14x36 R.H. Hamilton Corliss 
1—14x36 L.H. Murray Corliss 
1—18x36 L.H. Murray Corliss 


pressure. 


inquiry. 


Imperial X-2 Corliss 





ELECTRIC HOIST 

1—Wm. A. Box Iron Works Com- 
pany Electric Hoister, No. 
16688; Rope Speed 700 ft. P.M. 
Pull 5500 Ib., double drums 
42x29 in. Complete with 112 
H.P. G.E. Motor 3 ph. 60 cy. 
440 v. 690 r.p.m. (This equip- 
ment practically new.) 


RELAYING RAILS 
20 Ton 12-lb. Rail 
10 Ton 16-1b. Rail 
25 Ton 25-lb. Rail 


We furnish guaranteed machines at reasonable prices. 


Joplin, Missouri 
















NEW and RELAYING RAILS 





Give us a call. 


New and Relaying Rails (all sizes); Spikes, Bolts, Angle Bars; 
Track Accessories on hand for immediate shipment at all times. 





SONKEN-GALAMBA CORPORATION 


(Kaw Station) Kansas City, Kans. 








Three No. 


Three 9”x15”, One 10”x20”, 
15”x30”, One 18”x36”, One 
36”x42” Jaw Crushers. 


JAW CRUSHERS 


Two 


12”x24”, One 
24x36", 


Rolls. 
GYRATORY CRUSHERS Two 3’x20 
Two No. 3 Gates, One No. 4 Gates, Two No. 5%’x40" 
5 Gates, Two No. 6 Gates & McCully, Two rect, Heat 
No. 7% Gates and Austin, Three No. 8 Gates 6° x30" 
& Traylor, One No. 9 Gates Gyratory Crush- 4° x20 
ers. 


and One 


Two 10”x16”, 
Two 16”x42”, 


One ol 
é’x 


MACHINERY FOR SALE 


—— CRUSHERS 


Two No. 1% and One No. 2 
Srartovant “wate Fine Crushers. 


CRUSHING ~~ aaaa 
Three 10”x30”, 


16”x36”, 


wo 
and One oarx54 Crushing 


Swing — mills and other types. 


One 5’x25’, _ 


Ruggles Coles type ‘‘A”’ and 
Ruggles Coles type ‘‘B’’ Double Shell 
Rotary Dryers. 


KILNS 
- One 5’x50’, Two 
One 7 


6’x60’, One 


3W S$ 
Fuller, Grifin, Hardinge and Raymond Mills. 


W. P. HEINEKEN, Engineer 


95 Liberty St., New York City, Tel., Hanover 2450 
































Freight Car Parts 








FOR SALE 


600 — 50-Ton All 
Steel Double Hop- 
per Cars. 


(400 have rolled 
steel underframes 
and 200 have press- 
ed steel =under- 
frames) 














Complete specifications upon request 


BRIGGS & TURIVAS (Inc.) 
110 South Dearborn Street, Chicago, Illinois 


Scrarped Iron in ell its Forms 
New Iron and Steel 
In iustrial Plants and Equipment 


Railroad Cars and Equipment 
Relaying Rails and Fastenings 
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Construction 


CRANES 
I—Krie “‘B"" 32-ft. Boom. %4-yd. Wms. Bucket 
I—0 & S 30-ft Boom. Trac. Whis. 
I—O & S 22-ton, 55-ft. Boom, Std. Ga 
SHOVELS 
1—Type ‘“‘B”’ Erie Pull Cat. 
2—Model 4 Keystone Excavators. 
2—Type ‘00°’ Thew Trac. Wheels. 
able offer refused. 


No reason- 


22—Std. Ga. Western 12-yd. Air Dump. 
1(—24 Ga. Western Steel Flat. 
10—4-yd. Western 36-in. Ga. 


We carry a complete line of equipment. What do you need? 


Rennclds Equipment Co., 36 W. Van Buren St., Chicago, Ill. 


Marion and Bucyrus, mounted on Cat. Trac. 
Wheels anl R. R Type from % to 4-yd. cap. 
Cc 


l 


— 


WE BUY—SELL—TRADE—RENT Equipment 


HOISTING ENGINES 
$4x10 D/C D/D’s with Boilers. 
7x10 D/D’s Am La. Lidg. Mundy 
S%4x10 3-D Stroudsburg 
7x10 3-D Stroudsburg. 


DRAGLINES 
Dragline Outtits, including Monighan, Buey- 
rus, Fairbanks Morse, and Marion, ranging 
from “4 to 4-yd. cap. 


DERRICKS 
Wood Stiff Leg, 60-ft. Boom. 
(Others ranging from 3 to 20 tons. 
























HOISTING ENGINES 
5x8” American D.C. D.F.D. with boiler 
7x10” D.C. D.P.LD. with boiler. 

S4x10” D.C. D.F.C. with boiler 
M0) ft. span cable way complete with Lambert 
iE ngil ie 

AIR COMPRESSORS 
so cu. ft. belted Ingersol-Rand 
150 cu. ft. steam driven, 

S”xS” belted. 
SCREEN 
8’x20’ Revolving Screen. 
BELT 
42”x150’ Elevator bucket belt 
Boilers and Engines various sizes 


Wm. C. Johnson & Sons 
Machinery Co. 


1211 North {2th St. St. Louis, Mo. 




























AIR COMPRESSORS 

BELT AND MOTOR DRIVEN 
177 ft. Ingersoll, ‘‘ER-1’’. 
360 ft. Chicago, ‘“‘NSB’’ with motor complete. 
528 ft. Ingersoll, ‘‘ER-1’’. 
599 ft. Ingersoll, Imperial ‘‘XB-2’’. 
1190 ft. Ingersoll, imperial ‘‘XB-2 2°" 
1145 ft. Chicago, ‘‘OCB”’ 
1500 ft. Ingersoll Imperial “XB-2’’, 

STEAM DRIVEN 

“60 ft. Chicago, “‘NSS.”’ 
690 ft. Chicago, “‘GST.’’ 
730 ft. Bury, “‘CPP.”’ 
1190 ft. Ingersoll, ‘‘ 
2300 ft. Ingersoll, 











Other Types and Sizes 
Send us your inquiries. 
PITTSBURGH PNEUMATIC MACHINERY CO. 
507 Liberty Ave., PITTSBURGH, PA. 





LOCOMOTIVE CRANES 


For Sale or Rent 
on BROWNHOIST No. 4331, 4 wheel, standand 
gauge, steam driven,  self-propelling, double 
drums, 40 ft. @ in. boom, steel cab, ballast and 
cable, good condition. 
id-ton INDUSTRIAL No. 2885, 


19 
4 


S wheel, standard 


gauge, steam driven, self-propelling, double 
drums, 70 ft. boom, ASME _ boiler, outriggers, 


ballast, cable and fall block. Overhauled 
20-ton OHIO No. 3631, 8 wheel, standard gauge. 

steam driven, self-propelling, double drums, 50 

ft. boom, ASME boiler, ballast and cable. New 


ia Philip T. 
KING 


“The Crane Man’’ 
50 CHURCH ST., NEW YORK CITY 








CRUSHERS 
i—No. 9 Gates, style KN. gyratory, manganese oe 
1—No. 8 Gates, style K gyratory, 2 chilies L iron fitted 
Symons Dise—48”-36"-24” i 
I—No. 2 Telsmith nae ‘tion 
1—No. 5 Austin gyratory. 
l No. 4 Gates. 
I1--Climax Portable, 10”x16”. 


SHOVELS AND DRAGLINES 
i—50-B Bucyrus, 1 s-yd. bucket, caterpillar 
1——-Marion Model 37 Electric, 1% a dipper, cater- 

pillar. 
I—Marion Model 2°26, 1%-yd bucket, caterpillar, 
Northwest Model 105, caterpillar 
Krie type B, caterpillar. 
2—-Erie type B traction. 
2—No. 0 Thew’'s caterpillar. 
1—Northwest Model 104, 1-yd. Page bucket, cater 
pillar 
Bueyrus, class vias 
i—Buceyrus. class 
BOLL MACHINERY COMPANY 
140 South Dearborn Street, Chicago 


, caterpillar. 















RAILS 


All sections, new and second hand. 
Centrally located. Also Cars of all kinds. 
Immediate shipment guaranteed. 


M. K. Frank 
Union Trust Bldg., Park Row Bidg., 
Pittsburgh, Pa. New York City 


RAILS 
New and Relay—Any Weight 
IMMEDIATE SHIPMENT 


ZELNICKER in ST.LOUIS 


Cars, Locomotives, Shovels, Cranes 
































RAILS New and Relay 


ALL WEIGHTS AND SECTIONS 
FROGS—SWITCHES—TIE PLATES 


S. W. LINDHEIMER 


38 S. Dearborn St. Chicago, IIl. 











LOCOMOTIVE CRANES 

15 a 5 > nel with 45” Magnet. 

rice $5,0 

10 Ton—McMyler with "% Ton Bucket. Price, 
$2,000.00. 


10 Ton—Industrial with Hook. Price $2,000.00. 

Located in Chicago. Specifications upon request. 
BRIGGS & TURIVAS 

110 S. Dearborn St., Chicago, Illinois 















—— 
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FOR SALE 
STEAM SHOVEL 


Marion 36—Caterpillar type; good 
condition; working daily. Bargain. 


Address P. O. Box 263, Maien” Mo. 











FOR SALE 

1—150 Bucyrus Steam Shovel, 2% yd. dipper. 
1—175 Bucyrus Steam Shovel, 316 yd, dipper. 
1—35B Bucyrus Steam Shovel, 1% yd. dipper. 
1—No. 6 Keystone Excavator with Skimmer scoop. 
1—7% ton and 1—14 ton steam Locomotives. 
2—150 H.P. high_ pressure Boilers. 
The Pittsburg Boiler and Machine Company 

PITTSBURG, KANS. 








FOR SALE 
OHIO CRANE 


Locomotive type; good condition; 
shiponownwheels. Sacrifice. Address 


P. O. Box 263, Mexico, Mo. 








FOR SALE 


i—Stedman No, 40 Disintegrator 
i—American Pulverizer 

Machines used for experimental purposes 
only. 


Bryn Mawr Sand and Gravel Co. 
131 Holden Street, Minneapolis, Minn. 








For Sale — Pulverizer 


1—No. 18 Universal Pulverizer with %%, % 
and 14%” Grate Bars. This machine as good 
as new. Priced at a bargain. 


Leesburg Silica Sand Company 
NEW CASTLE, PA. 








For Sale—36" Ga. Dump 
Cars 


If-S-yd. double truck, two-way side dump ears. 
Tennessee delivery. Bargain price account bank- 
luptey former owners, 

DEMPSTER EQUIPMENT CO., 
Dempster Bldg. Knoxville, Tenn. 














Wanted—Small Crushing Rolls 
Give number, size, make and price and 


where the same can be inspected. 


Leesburg Silica Sand Company 
NEW CASTLE, PA. 
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Hudson Terminal Bidg. p 


Go Tlea 
raped, NEW YORK Bethoas 


n 


FOR SALE OR RENT 
STEAM SHOVELS 


1— - yd type A Erie Caterpillar. 

1—-%4-yd. type B Erie high lift, traction wheels. 
1—3 4° -yd. type B Erie No. 1566 on Caterpillars. 
1—%-yd. type B Erie No. 1769 on Caterpillars. 
1—%-yd. Al Thew on Traction Wheels. 

1—l-yd. 30-B Bucyrus on Caterpillars. 
1—2%-yd. No. 60 Marion R_ R. trucks. 
1—5-yd. No. 91 Marion R. R. trucks. 


CRANES & EXCAVATORS 


1—No. 4 Keystone Excavator No. 4296, with 
skimmer scoop and trench bucket. 

1—15-ton 8 wheel 50’ boom O & S Locomotive 
Crane 

1—S-ton “Traction Wheel Steam Crane. 


HOISTS (STEAM) 


1—No. 3% Dake Swinger. 

1—6%4x10 three drum_and boiler Mundy. 
1—7x10 single drum Skeleton Lidgerwood. 
1—7x10 D. C. D. D. Lidgerwood_and Boiler. 
1—8%x10 three drum and boiler Lambert. 
1—10x12 D. D. and Swinger Skeleton Lidgerwood 


HOISTS (ELECTRIC) 


1—22 H. P. two drum Flory with 2Ph. 60C 
220V, Motor & Solenoid brake. 

1—40 H. P. three drum & Swinger National 
with 220V. D. C. General Electric motor, or 
without motor. 

30—-Separate Clyde Electric Swingers with 1b 
H. P. 3Ph. 60C. 220V. Motors, or with 
out motors, 


DERRICKS 


1-10 ton 80’ boom 14” x 14” Terry Timber 
Stiff Leg With 12’ Bullwheel. 
1—20 ton 70’ boom Steel Guy (Erector’s Type) 


BUCKETS 


6-yd. Handler Type Lakewoods. 
-3,-yd. Handler Type Lakewood. 
; Digger Type Lakewood. 
yd. Class E Hayward. 
1—%-yd. Page Dragline. 
1—1%-yd. Page Dragline. 


DREDGES & SCOWS 


1—12 in. Centrifugal Pump Dredge 
1—1%-yd. Marion Dredge. 
1—2%-yd. Marion Dredge. 
1—4-yd. Marion Dredge. 


DECK and BOTTOM DUMP 
SCOWS 














Wanted to Purchase 
22 ft. tube mills silex lined; air compressor, port- 
able. gus driven, capacity to operate retating hand 
rock drill; 1,200 ft. of 2” galvanized steam pipe. 
INTERNATIONAL SILICA CO. 
Cairo, Ill. 








Steel Piling Wanted 


Can use several hundred tons in 15 to 
40 ft. lengths. State make and length. 
Address Box 85, Pit and Quarry, 538 S. 
Clark St., Chicago. 
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For Sale 
VALUABLE GYPSUM PROPERTY 


Large acreage of high grade gypsum for sale at very attractive 
price. Location within easy reach of cement manufacturing centre 
and Eastern markets. Splendid railroad and shipping facilities, 
All essentials for cheap and profitable operation. Address 


“GYPSUM OWNER” 
Care Pit and Quarry 
Rand McNally Building, Chicago, IIl. 











Crushers For Sale 


2—Symons 48" disc crushers with ex- 
tra parts equal to new. 


I—Atlantic type Steam Shovel with 
21% yard dipper. Will sell very 
cheap. 


Karasik, Friedman & Co. 
233 Broadway New York City 


FOR SALE 
LOCOMOTIVE CRANE 


O. & S. 25 ton, Type N, 8 wheel, 
m. iG. &. Locomotive Crane, double 
power drums, 50 or 70 foot booms. 
A. S. M. E. boiler, outriggers. New 
1922. Thoroughly overhauled. A 
bargain. 


A. J. O’NEILL CO. 
1524 Chestnut St., Philadelphia, Pa. 

















OIL ENGINES—SLIGHTLY USED 
2—100 H.P. Snow Diesel. 
1—80 H.P. Venn Severin, used 2 mos. 
1—40 H.P. Venn Severin. 
1—40 H.P. Type N. B., Fairbanks Morse. 
1—35 H.P. Muncie. 
1—25 H.P. Fairbanks Morse ‘‘Y’’. 
1—15 H.P. Fairbanks Morse ‘‘Y’’, used 2 mo. 
1—10 H.P. Fairbanks Morse ‘‘Y’’ 
A. H. McDonald, 548 W. Monroe St., Chicago 


W-A-N-T-E-D 


Superintendent. Aggressive, expe- 
rienced man for sand and gravel 
plant. Give full particulars. Ad- 
dress Box 83, Pit and Quarry, 538 S. 
Clark St., Chicago, Il]. 




















For Sale—Crusher 


No. 3 Telsmith Gyratory Crusher, fnew, 
located at Oswego, IIl. 


J. J. Dumnegan Construction Co. 
Park Ridge, Ill. 


SITUATION WANTED 


Suction Dredge Operator with 15 years 
experience in building and operating suction 
dredges wishes similar position. Will go 
anywhere. Address Box 70, Pit and Quarry, 
538 S. Clark St., Chicago. 






















Triplex—Com pressors—Dredger—Turbines 
14x12—1,000 gal. Gould Triplex pump erd to 100 
H.P. 440 v. AC motor. At almost scrap prices. 
CP ie Clta ce eok cakes nt ae ees oie $1,300.00 
No. 8-HHD Erie Dredging pump and extras. 320- 
355 ft. Am.-Fairhurst Compressor. 7%x6 Worth’n 
Compr.—15 H.P. motor—new 6x6—WG—6 Sul- 
livan Compr. Not worn, $140. New 45 H.P Tur- 
hines; D-Well Pumps, etc. 

53 W. Jackson ROYAL C. WISE CHICAGO 





FOR SALE 


1—No. 4, 6 cylinder Kritzer Hydrator, Capacity 
5 tons crushed lime per hour. In good condition. 
Very reasonable terms. For further particulars 
address 


MATHIESON ALKALI WORKS (lnc. ) 
NIAGARA FALLS, N. Y. 


















































FOR SALE 


10” Electric Hydraulic dredge outfit complete. 
2—Northwest gas caterpillar l-yd. Draglines. 
1—Class 24 Bucyrus 3-yd. Dragline. 
20—12-yd. Western air dump cars. 
2—Marion 36 high lift Steam Shovels. 
F. E. HOUCK 
9 S. Clinton St., Chicago, II. 
_ Tel. Main 1417 














Wanted at Once 


1—No. 2 Sturtevant Rotary Crusher 
2—No. 2 Sturtevant Ring Roll Mills 
EQUIPMENT SALES CO. 
Nashville, Tenn. 
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THE OWEN Buc KET COMPANY 


-. Cle clund, ¢ Ohi 
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SYMONS 


Disc Crushers 
SYMONS BROTHERS CO. 


Railway Exch. Bldg., Milwaukee, Wis. 


Los Angeles Office: 
1462 Stanley Ave., Hollywood 


New York Office: 120 Broadway. 








BURRELL 


Engineering & Construction Co. 
Jackson and Canal St. 
CHICAGO, ILL. | 


bemenent & BUILDERS 
CEMENT STORAGE 
PACK HOUSES, ETC. 











ciated CAR a 





THE ATLAS CAR & MANUFACTURING CO. 
Cleveland, Ohio 








TRADE MARK 
Mwnp Y— 

ESTABLUSHED i869 
Steam-Electric-Gasoline 


HOISTING EQUIPMENT 


You can get the new 





174 page Mundy 
publication by drop-- 
ping a card. 


J. 8S. MUNDY HOISTING ENGINE CO. 
Newark, N. J., U. S. A. 


MUNDY HOISTS 





i High Ef- 
» ficiency 
Centrif- 

ugal 





Capacities 25 to 4,000Gallons 
per minute. 


Pumps for All Purposes 
ECONOMY PUMPING 
MACHINERY CO. 


88-120 No. Curtis St., Chicago, Ill. 
91-111 McDonough St., Joliet, Ml. 


Offices, 
Works, 











HYDRAULIC DREDGES 
6” to 12” 


Designed and Built 


RANDOLPH-PERKINS 
COMPANY 


38 South Dearborn Street 
CHICAGO 











greene LO 


Perforated Metals and 
Screens of All Kinds 


Material in Stock 
Prompt Shipment 























Chicago Perforating Co. 
2435 West 24th Place 


CHICAGO, ILL. 
Tel. Canal 1459 





























PUNXSUTAWNEY DRILLING & 
CONTRACTING CO. 
PUNXSUTAWNEY, PA. 

Diamond Drill Contractors 


Testing fire clay, limestone and other min- 
eral lands, using double core barrels. 














St. Mary’s Oil Engine Co. 
St. Charles, Mo. 


Manufacturers of Diesel Oil Engines from 
9 H.P. up to and including 120 H.P. 
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Dollars From Dust i 
, Manitowoc Portland 

| Cement Company Uses A 
Merrick Weightometer 


The Merrick Weightometer jp- 2 


stalled and applied to any conveyor q 





is always on.top and ready to auto- 
matically weigh and _ record the 
weight of any material carried on 








the conveyor regardless if the load 
is continuous or intermittent, uni- 
form or variable. 


Weighing with a Merrick Weigh- 
tometer involves no separate opera- 





The Paxson Dust Collector collects 98% of ‘ ¢ on. on 
the fine powder which floats in the air. tion and expansive delays. The ma- 
In many industries this collection of dust uta 5 Sa s i 2 Caan 

; terial 1s sighed as 1 : 
represents a direct saving of money—resulting erial is weighed as it is carried 


from the recovery of otherwise lost values, along on one conveyor. No weigh- 
and from the increased efficiency of labor as ; “ge : 
affected by improved sanitary conditions. man is required. 

J. W. PAXSON CO. Merrick Scale Mfg. Co. 
Nicetown Lane & D Street Philadelphia 


We are agoing concern. YOU get the best PASSAIC, N. J. 
Dust Collecicr. We can deliver the goods. - 

































OSGOOD 


Continuous Treads 
and Traction Wheets 
for Ratiroad Shovels | 

Ask tor Bulletin 4 


It shows actua 
installations~ 


Revolving and Railtoad Shovels 


— OSGOOD 


Marion-Ohio 


THE LATE IMPROVED 
LOOMIS CLIPPER 


The most wonderfully efficient 
Blast Hole Drill produced. It 
is faultless, simple, durable, 
easily maintained; it commands 
your investigation. There is a 
reason why it predominates. 
Days are not too long, nor 
rock too hard for this famous 
Drill. 


THE LOOMIS MACHINE CO. 
15 MARKET STREET TIFFIN, 0. 
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[VANIA\ 


Pennsylvania Air Compressors are built 





War 


to satisfy the requirements of that discrini- 
inating class of buyers who desire the high- 
est quality of product. 

Shall we send Bulletin 123-P ? 


PENNSYLVANIA PUMP & COMPRESSOR CO. 
Main Office and Works: Easton, Pa. 








RESULTS vs. EXPERIMENTATION 


The GAYCO DRY CENTRIFUGAL SEPARATOR Is Backed 
by More Than Five Years of Satisfactory Results 


Repeat Orders Tell the Story—-Numerous Customers Use from 
Two to Fifteen Gayco Separators 


No One Ever Bought a Second Experimental Separator 





The Gayco Separator Is Built in Six Sizes—Products from 80 to 325 Mesh 


RUBERT M. GAY COMPANY, Inc. 114 Liberty St., New York, N. Y. 











Universal Vibrators 
For the very highest 
screening efficiency with 
the lowest maintenance 
cost. 







Write for Descriptive Catalog Today. 


UNIVERSAL VIBRATING SCREEN C0. 


RACINE ~ ~ WISCONSIN 


See PQ HAND BOOK 
Page 426 




















f . BAY CITY ONE MAN 
| EXCAVATOR 


Operates Shovel — Clam — 

Dragline 14-yd. Capacity 
Fills the gap between hand labor and 
high priced equipment. Several hun- 
dred in operation, gasoline or electric 
power. 

BAY CITY DREDGE WORKS 
BAY CITY, MICH. 

See P#QHAND BOOK Page 333 
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Kilby Frog and Switch 
Company 


Birmingham, Alabama 
Manufacturers of 











We make a specialty of track 
material for all kinds of Indus- 


trial Tracks—such as_ Frogs, 
Switches, Switch Stands, Rail 
Braces, Crossings, Crossovers, 


Room Turnouts, Portable Track, 
Ete. 


Write for Catalogue. 











Green 
Power Drag 
Scraper 








For excavating and conveying. It 
is the most efficient Power Drag 
Scraper on the market and adaptable 
to a large number of jobs. 


Our catalog will help you decide, 
as it will show many _ installations 
under various conditions. Send for 
your copy. 


L. P. GREEN 


Monadnock Block Chicago, Ill, 

















The WILL1AMS 5 
digs eat ‘ ¢ 

©] more 

ty | in a day - s 
* orina : 

| q month 


because the 
extra power 
of its 
straight- 
line closing 
gives a 
faster bite 
into the 
material, and 
because its shorter cable overhaul speeds up both 
the opening and closing. 

Write us for a description of a WILLIAMS 
Bucket that will give the results you need. 


G. H. WILLIAMS COMPANY 
605 Haybarger Lane, Erie, Pa. 
Eastern Sales Office : 30 ) Church St., New York City 


WILL FAST- LIAM a 





STEEL BINS 





A \ 
\ ina 80 St , 












85, 135, 210 and 300 Ton 
Capacities. 
All-steel-hovper-bottom-self- 
cleaning. 

Equipped with a no-jam gate. 
Use BL sree long service 
Clamshells. 

BLAW-KNOX COMPANY 
652 Farmer’s Bank Bldg. 
Pittsburgh, Pa. 


BIAW-KNOX 
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Thomas Hoists 
Steam and Electric 


Single and two-speed types 
designed and built to meet 
every requirement of the 
Sand, Gravel and Stone Producer. 


Thomas Elevator Company 


20 S. Hoyne Avenue Chicago, Illinois 

















Buckeye Oil Engines Are Favorites 


Single and two cylinder 55 to 260 H. P. 
Horizontal accessible design with adjustable 
cross-head. 

Cost least for repairs. 

Burns low grade fuel. 

One gallon lubricating oil operates 90 h. p. 
for 33 hours. 

Write for catalogue. 


THE BUCKEYE MACHINE COMPANY lima, Ohio 





























“FARREL” CRUSHERS 
—World Famous— 


Thousands in use on the hardest rock. Built in all 
sizes, 6’’x3’’ to 60’’x48’". Complete rock crushing 
plants designed and equipped, also sand and gravel, 
washing and screening plants. 


Send for latest bulletin E. 


Earle C. Bacon, Inc., Engineers, 26 Cortlandt St., New York 



























































TIPS OIL ENGINES burn low 
grade fuels. Solid Injection. 40— 
165 H.P. Sizes suitable for operat- 
ing dragline excavators, hydraulic 
dredges and all stationary work. 
Variable speed, 100% water-cooled 
heads, no torches, Chrome-Vanad- 
ium crankshafts. 


Write for Bulletin J-2 


TIPS ENGINE WORKS 
AUSTIN, TEXAS 


Agents in all principal cities 
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Speed and Power Drilling— 


The operators of large quarries whose production is big can secure 
speed in their drilling without sacrificing power when they use a 
battery of 


WOOD HAMMER DRILLS 


They are equally advantageous to the small operator.. Easy operation 

and rapid, hard-biting drilling ability are features of Wood Drills. 

Economy is a third big item, because they are easy to operate and 
they are durable and foolproof. Send for literature and prices. 


WOOD DRILL WORKS, 30-36 Dale Ave., Paterson, N.J. 


Makers of Hammer Drills and Piston Drills 


a. et a a 



































Crushing and Grinding Portland Cement Plants | | 

| 

Material Handling Cc. H. SONNTAG Electric Power Trans. | 
; mission 


Engineer 


Old Equipment Mod- 
ernized Power Plants 


Cape Girardeau, Mo. 


Properties Examined Waste Heat Boilers 


























—_ — 


FOR AGRICULTURAL LIMESTONE; 
ASPHALT FILLER 
ROCK DUST FOR MINES 
THE GRIFFIN MILL—BRADLEY 3 ROLL 
BRADLEY HERCULES MILLS 
OUTPUTS—1-40 TONS PER HR. FINENESS—20-200 MESH. 


BRADLEY PULVERIZER COMPANY 


BOSTON Works: ALLENTOWN, PA. LONDON 

























AUSTIN 
Gyratory Crushers 


Portable and Stationary Plants 
Capacities, 5 to 300 tons per hour 


Catalog 29Q tells the whole story. Write for your 
copy today. 


AUSTIN MANUFACTURING CO. 
NEW YORK CHICAGO SAN FRANCISCO 
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GOOD CONCRETE 
REQUIRES 
CLEAN 
AGGREGATE _ 


The EAGLE 
WASHER 


Removes Mud Balls, 
Sticks, Coal and Shale. 













A long felt want that actually does the business. 
One user saved enough to pay for the cost of this washer 
in two months. 

Descriptive Bulletin now ready. 


EAGLE IRON WORKS, Des Moines, Iowa 


Patent 





Applied for DEPT. P 














— 
— 
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U} 
nny mu I ng 
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KINGSFORD | | PUMPS,, 
Wifi od 
fl LT rr etn i : il SUT oa 


Waal 
Sand & Gravel Pumps 
with and without Liners 


Water Pumps — Steam Engines 
Steam Boilers 


Extra Heavy Side Suction Type 
for Cement Industry (Slurry) 


KINGSFORD FDY. & MCHE. WORKS 


OSWEGO, N. Y. 











MSGANN MANUFACTURING COMPANY. INC. 


Engineers and Manufacturers 
CHICAGO B40) 20. Ge 2) NEW YORK 


THE SCHULTHESS HYDRATOR—2% in all sizes 


to suit condition— 
Takes lime direct from the Kiln without crushing—Lowest possible power re- 
quired. about one-third the amount used by other Hydrators—Entire elimina- 
tion of dust problem. 


SCHULTHESS YORK 
-:Hydrators - Double Shell Dryers 











(fs Milwaukee Gasoline Locomotives 7 


For Industrial Haulage 


UILT in sizes from four to fifteen 
tons. For all Gauges of Track. 
There’s a size for every purpose. 


Write for Catalogs M-129 and M-136. 


MILWAUKEE LOCOMOTIVE MFG. CO. Wisconsin 
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STANDARD FOR 33 YEARS — 


SETTLE YOUR CRUSHER PROBLEM NOW! 


For over a third of a century the McLanahan Single Roll Crusher 
has been one of the most efficient economical crushers in the quarry 
field. It is noted for ; 
its compactness and 
its capacity. It takes 
wet or slimy material, 
and requires no apron 
or hand feeding. 

Other equipment 
manufactured by us 
are McLanahan 
Screens, Washers, 
Elevators and special 
machinery, all of 
which are made to 
conform to the same 
high standard as our 
Single Roll Crushers. 











Write us for full descriptive literature today. 


McLANAHAN-STONE MACHINE CO. 


HOLLIDAYSBURG, PA. 


=TJlew Actland= NO SPRINGS y 























No delicate contrivances, yet a 
LONG POWERFUL STROKE machine is not obtainable that will | 
BIG CAPACITY weigh more accurately than 
Whether your stone is hard or soft 
makes little difference to the powerful, THE 


hard crushing machine. The main frame is of 
semi-steel, the main shaft of carbon steel and P Oo I D Oo M ET E rn 
bearings are lined with heavy pressure blar- 
ing metal. Big capacity. Made in five sizes. 












Write for our 
catalogue on 
Crushers, Ele- 
vatorsand 
Screens. 














Weight against weight is the 
principle upon which it operates, 
and it is distinctly automatic in 
action. 


Enables materials to be handled 
continuously or in bulk as desired. 


Catalog sent on request. 


SCHAFFER POIDOMETER CO. 


2828 SMALLMAN STREET 


New Holland Machine Co. Pittsburgh, Pa. 
Franklin Street, New Holland, Pa., U. S. A. 
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Revolving 
ino Ss 


A crater t many exacting users of Gru- The Gruendler type cf screen rapidly 


endler built Revolving Stone Screens is becoming the choice of the foremost 
claim it is the sturdiest, smoothest engineers and quarrymen. It stands up 
running, best-designed screen to be had under all kinds of heavy duties and meets 
today. all screening demands. There are no 
It is made in siges to meet all require- shut downs. 
ments. Screens are extra heavy, mounted Let us know your requirements. Our 
on Hardwood Timbers. This assures a expert engineers will help you analyze 
straight running screen at all times. your problem and secure the best equip- 
Supplied in sections, two to twelve feet ment for the purpose. Bulletin No. 275 
long, any size _ perforations, either will be sent free. No obligation or cost. 
punched plate or Manganese Steel. Gruendler Swing Hammer Crushers 
All Steel Screen with Manganese, and Pulverizers, elevating machinery, 
Bevel Gears and Pinions, Tread Wheel and Road Building Equipment are known 
and Rollers. for their satisfactory, economical service. 


PATENT CRUSHER & 


PULVERIZER Company 
FIRSTGFRANKLIN ST.LOUIS,MO. 











EGYPTIAN 


DOUBLE 
FLANGE 
TRAVELING 
CRANE 
SEMI-STEEL 
WHEELS 

Egyptian semi- 
steel castings will 
meet the most 
exacting require- 
ment for durability 
and service. 

We suggest it : : : 
would be to your Will Give the Service 
advantageto 
place our name 
on your Purchase 
list for Egyptian 
Semi-Steel Crane Truck Wheels, 





It is a superior pump for sand 
and gravel dredging because of its 
greater capacity and simplicity. 


gee A complete description of these rug- 
Sheave Wheels, Gang Saw Truck ged pumps will show you that they are 
Wheels, Channeler Wheels, etc. the right pumps for your work. Write 
. for our Pump Bulletin. 
Egyptian Iron Works KANSAS CITY HAY PRESS CO. 


MURPHYSBORO, ILL. KANSAS CITY, MISSOURI 






















There is one test of quality and character in 
industrial locomotives that is convincing be- 
yond any other. That is long, hard service. 
Chere are many examples of this sort of tests. 
The following from the Richland Shale Products 
Company of Columbia, S. C., is typical. 


“The Fordson type locomotive you furnished 
us during April, 1924, has been in constant 
service since that time, hauling four 1%-yard 
cars of shale per trip, up a 5% grade, on 60-Ib. 
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Long Service—Low Upkeep 


rails, and our only repair expense so far has 
been for brake shoes and one set of tires, This 
locomotive is in excellent condition today and 
apparently good for years of economical opera. 
tion. We are well pleased.” 


Write us today for Bulletins B-1 and R4, 
which contains complete specifications. Ow 
Engineering Department will gladly help you 
with your haulage problems without cost or 
obligation. 


BROOKVILLE TRUCK & TRACTOR COMPANY 
Brookville, Pa., U. S. A. 


























Write for detailed information 











ELIMINATE IDLER FRICTION 


Conweigh Ball Bearing Idlers 
are smooth running, and durable, 
being made of hardened steel well 
reinforced. They give easy access 
for lubrication. 


More and more the demand in 
plant equipment is for intensive 
development and greater perfec- 
tion in details. Conweigh Ball 
Bearing Troughing and Retum 
Idlers represent a detail improve 
ment which affects the whole con- 
veying system of a plant. Be 
cause of the smooth, easy service 
they give, belt conveyors operate 
with far greater efficiency. 

Get complete details on “Con- 
weigh” Idlers. Made in all sizes. 
Write today. 

We are the original inventors 
and builders of belt conveyors 
equipped with ball bearing idlers. 


THE CONVEYING WEIGHER COMPANY 


90 West Street ENGINEER & CONTRACTOR New York 


a 
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EASTON QUARRY CARS 
i Responsibility 


Perfection of product is 
a more laudable aim 
than perception of 
profit. 


No manufacturer of 
quarry cars can afford 
to shirk responsibility 
for his product by hid- 
: ing behind the walls of 
ig a detailed specification. 
Type 3545 
Bulletin 21 Easton Car & Construction Co. 
Kansas City, Mo.—Easton, Pa. 


shows other types of quarry cars. 


Sent on request. Sales Offices 
“Quarry Car Practice’’ New York, Chicago, Pittsburgh 
Published Every Now and Then Philadelphia, San Francisco 





oon face 1,600 feet ines aa 50 feet high ae locke up by means of explosives detonated 
with Cordeau-Bickford 


For one or for two hundred drill holes, use the safe, sure, and efficient 
detonating agent, Cordeau-Bickford. Even though you have no power line, 
you can still shoot any number of holes you desire by using Cordeau-Bickford. 


Write for booklet today. 


The Ensign- Bickford Company 


Original Manufacturers of Safety Fuse 
Established 1836 


SIMSBURY, CONNECTICUT 
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FOR 
DRAG LINES 
POWER SHOVELS 

DERRICKS 





AMERICAN 
STEEL & WIRE 
COMPANY 


Chicago New York 














The Serviceable 


Conveyor 


Easily raised, lowered and 
moved about, the Burch All Steel 
Portable Conveyor will load any 
kind of material at the rate of a 
yard per minute. One day you 
can work from stock pile and the 
next day direct from pit. Because 
of its portability it can easily be 
jumped from one loading job to 
another. 


In addition to the advantages 
named, the belt of this Conveyor 
is especially adapted to handling 
abrasive material. It runs in 
trough style, which gives larger 
carrying capacity and preserves 
the edges. Furnished with gas or 
Write today for 
our descriptive catalog and prices. 


THE 
BURCH PLOW 
WORKS CO. 
CRESTLINE, OHIO 


electric motor. 
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———— DEPENDABLE “DOMESTIC POWER UNITS ———— 


Increase Your Efficiency 


The one big purpose of “Domestic” dozen or more men by the old hand 
Air Compressors is to increase the method. 


eficiency of drilling by cutting down “Domestic” Air Compressors are 
the time and cost and increasing the furnished mounted on_ steel truck, 
ease of operation. They will dupli- rubber tired trailer or ready to 


cate the work formerly requiring a mount on truck chassis. They are 
manufactured in sizes of 50, 62, 92 and 184 cu. ft. 
displacement of free air per minute. 








Write for Bulletin “MCP” describing our 
line of Dependable Power Pumps, Hoists 
and Air Compressor Units. 


Domestic Engine & Pump Co. 


Manufacturers 
SHIPPENSBURG, PENNA. 


A 184 Cu. Ft. “Domestic”? Air Compressor 
Mounted on Rubber Tired Trailer 


PUMPS— AIR COMPRESSORS — HOISTS 


ILEVATORS, SCREENS 


Conveyors & Equipment 








HATEVER your needs in mechanical handling 

and screening equipment for sand-and-gravel or 

quarry plant, you will profit by getting in touch 
with this Company. We carry an extensive stock and 
shop facilities for turning out 
your needed equipment in 
short order. 


In thinking of a new or en- 
larged plant you will want our 
Catalog 623 for ready refer- 
ence. Ask for it. 





| M FG.CO. “INC 











[ 


[| Menufacturer of |} 
THE GEORGE 












| Truck and-- | | Clam Shell 
1 Wi Loaders -- Buckets-- 
| Portable Belt | Matl Handi 





i] 
—— 142nd St. and Rider Ave., New York, N. Y. | Eauipiment._ 
Representi itives Throughout the World 
‘able Address ‘“‘Coalhoist’? New York—‘‘Western Union 


5 Letter Edition” Code 
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Pn 


Leahy NO-BLIND Vibrating 
- SCREENS 


Will Screen 
Anything— 
Wet or Dry 


VERY LOW POWER 
CONSUMPTION 
%H. P. 





Write for Bulletin No. 12 


THE DEISTER CONCENTRATOR COMPANY 


635 High Street New York Office: 
FORT WAYNE, INDIANA 60 Water St. 





DOUBLE CRIMPED WIRE CLOTH 


Send for 
Catalogue No. 47-E 
tt lists a thousand screens. 


The LUDLOW-SAYLOR comin St. 


610 South Newstead Avenue 





| 
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CLONE tic siasr nove DRILLS 
CY BIG BLAST HOLE 

Whatever success Cyclone No. 14 Big Blast Hole Drills have 
attained 1n the quarry industry during the fifteen years of their 


existence has been due to close adherence to the following ideals 
, and principles: 
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1—Starting with a design that was basically correct, originated 
after a close study of the requirements at the very beginning 
of the use of well drills in quarrying. 


il Hl mn, 


: 2—Always welcoming suggestions for improvement from quarrv 
1 operators. 









\ 8—Keeping in close touch with the field and their ever-growing 
requirements. 


4—Never holding the idea that a drill or any other piece of 
machinery could be perfect or faultless. 


J 





Be ae 





The story of the development of Cyclone No. 14 
drills is completely told in our 100-page catalog 
B-45. It also contains 40 pages of cost and operat- 
I ing data on quarry drilling and blasting. Ask 


for a copy. 
THE SANDERSON-CYCLONE 
DRILL CO. 
( Orrville, Ohio 


Eastern & Export Office: 
30 Church St., New York City 








































SPEARWELL MOGUL LOADER 
A Strictly One Man Machine 


CAPACITY 1! to 24% CU. YDS. PER MINUTE 
Weight 14,000 lbs. 


Equipped with positive and efficient ex- 
cavating, feeding and cleanup device. 

Clears path 8 feet wide. 

Guaranteed to excavate harder material 
and to clean up better than any loader of 
its kind on the market, bar none. 


40H.P.4 cyl. Heavy Duty Buda Motor. 

Positive self-cleaning track, 1500 
square inches of bearing surface, less 
than 10 Ibs. per square inch. 

Digging and crowding speeds 4 and 

ft. per minute. Traveling speeds 
¥% to 2% miles per hour. 

Digging position quickly and easily 
adjusted and absolutely maintained 
by special grade control shoe. 

Swivel chute controlled from opera- 
tor’s platform, permits loading in any 
position. 

Write for literature and prices on Spear- 
well Loaders—a size for every need. 


SPEARS-WELLS MACHINERY CO. 


Manufacturers of SPEARWELL CONSTRUCTION EQUIPMENT 


Oakland, California 
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Genuine 


Elevator Buckets 
Since 1880, when Salem Buckets 
were awarded First Premium for 
superiority, no other make of 
bucket has approached the Salem, 
in quality, long wear or unusual 
service. 


Write for Catalog No. 3625 





Fig. 1080 — Reinforced Edge — particularly 
suitable for handling abrasive or otherwise 
difficult material. 


Fig. 27s—Flaring Trough Front 
Elevator Bucket. 





Fig. 736—Acute 
straight ends. 


Heel Shelf Bucket, with 


MULLINS BODY CORP. 
Successors to W. J. CLARK CO. 
106 Mill St. Salem, Ohio 








VENN-SEVERIN OIL ENGINE 


Dependable 
‘Power 











Economy 
Plus Endurance 
HETHER 
sand, gravel or quarry 
plants, for stationary or port- 


installed in 


able service, the type “D” 
Venn-Severin Oil Engine will 
show maximum economy and 
will survive the hardest kind 
of work, year after year. 
This efficiency is due to clean 
combustion. eliminating carbon 
accumulation, low compres- 
sion, which does away with 
excessive internal strains and 
compact, rigid vertical desi€n, 
giving perfect balance and 
greatest possible strength, 
without vibration. 


Especially adapted to Dragline work. 
Sizes range from 15 to 250 H. P. 


VENN-SEVERIN MACHINECO. 
1317 West North Ave. 
CHICAGO 


THE ECONOMICAL POWER UNIT 
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A Diamond Pump 


ae The Diamond Pump is made 

‘ of manganese steel, the toughest 
known metal and is durable and 
strong. It is designed accord- 
ing to principles that long expe- 
rence in building pumps has 
proven to be best. 





Diamond Pumps are built in 
all sizes, belt driven or direct 
connected motor driven. 


Send pump inquiries to: 


a line of Man- W. H. K. BENNETT 


ganese Steel Castings at 


Reasonable Prices 20 E. Jackson Blvd., Chicago 


PETTIBONE MULLIKEN CO. 
Chicago, Il. 














Tampa Dredging Pumps Are The Best 


The curves of cur 
runner flights are 
shaped right. 
il] 
id 
id 






Our square 
shaped shell 
avoids spiral mo- 
tion in discharge. 
OIL LEVEL 

Our water seal 
makes air leaks 
impossible. 






Our oiling system 
eliminates lubri- 
cating troubles. 





a bog. 
ces a 







We manufacture Our yardage pro- 
4", 6", 8", 10", 12" and 15" duction is 
either direct connected to motor or bel! driven unequaled. 


TAMPA SHIPBUILDING & ENGINEERING CO. 
TAMPA, FLORIDA 


WRITE FOR PRICES, DESCRIPTION and OUTLINE BLUE PRINT 
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drying problems. 











Buckeye Type B Dryer 


Correct Drying Principles 


The qualities responsible for 
Buckeye Drying Success are 

Efficiency—Economy of Operation—Low Fuel Costs—Thorough, Uniform 
Drying—Endurance of Hard Usage—Quick Regulation. 


White materials are dried without discoloration. We build six different tyres 
of dryers and can furnish each type in six different sizes. 


Write for descriptive booklet. Our Engineering Department will solve your 


THE BUCKEYE DRYER CO. 
1351 Railway Exchange Bldg., Chicago 














Avoid 
Costly 
Breakdowns by 
Investing in an 


O. K. Hoist 


O. K. Hoists stand the 
gaii of the hardest service 
without breaking down. The man 
who is interested in real economy, how- 
ever, will not buy irresponsible equip- 
ment, and from the standpoint of 
length of service and power of perform- 
ance, they cost less and do more work. 

All O. K. Hoists are sturdy, compara- 
tively light, and easily moved about. 
All have generated machine-cut tooth 
gears, solid machine steel driving pin- 
ion, asbestos lined drums and _ give 
100% results. 


The O. K. Air Compressor 
The O. K. Clutch and Machinery 





Company has added another valuable 
product to their line. The gasoline and 
electric portable air compressor, manv- 
factured in three sizes, the same in 
design and construction. 

This product contains the same 
rugged construction and great eff- 
ciency that is characteristic of O. 
products. 

Write for complete information re- 
garding our hoists and air compressors. 


O. K. CLUTCH & MACHINERY CO. 


BOX 305, COLUMBIA, PA. 
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AN 
IMPORTANT 
FACTOR 
IN 
EFFICIENT 
and 
MODERN 
QUARRY 
OPERATIONS 


HAULAGE 
Automatic Aerial Tramway 


Solves this Problem Efficiently and Permanently 
Let Our Engineers Study Your Problem 


INTERSTATE EQUIPMENT CORPORATION 
25 Church St. New York City 























Model 
ssa”? 


Use Curtis Compressors sy 


For all drilling and other quarry operations requiring pneu- a 
matic tools—use compressed air supplied by a Curtis Model ie 
“A.” Fully enclosed Controlled Splash Oiling Compressor. 


Curtis Model ‘“‘A” Air Compressors are the 
result of over 28 years spent in the design and 
manufacture of air compressors known every- 
where for their advanced engineering features, 
extreme durability and all-round mechanical 
excellence. They are full self-oiling through 
means of a controlled splash regulatable sight 
feed lubrication system. Heads, valves and 
cylinder walls are water cooled and present 
a greater cooling surface than in double-act- 
ing compressors of equal capacity. This fea- 
ture increases volumetric efficiency. Fully 
enclosed—dust and dirt proof. Built in va- 
rious sizes and capacities up to 250 b. dis- 
placement. 


Write for further details —ask for 
Bulletin C-3 
CURTIS PNEUMATIC MACHINERY CO. 


1628 Kienlen Ave. St. Louis, Mo. 
Branch Office: 











531-K H Terminal, N k Cit 
udson Terminal, New Yor ¥ Curtis Pneumatic Machinery 
\ i Co.,. 1628 Kienlen Ave., 
St. Louis, 
1854 jersany 1925 
ANNIVERSARY 





Gentlemen: Please send full 
details on Curtis Air Com- 
pressors. 
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CAldwell Bucken | 


for Every Service 


Byge trhergeee Buckets are built to give 
efficient performance under trying tests 
and widely varying conditions. 


The Continuous Steel Bucket is especially 
adapted for handling cement, stone, crushed 
rock and other heavy material, and is made 
in various gauges of steel, to suit all require- 
ments. They are accurately formed, and 
joints may be either riveted or spot welded. 


No wedging of material, or sharp corners. May be 
arranged to overlap, thus forming a continuous bucket 
elevator. Loads fully, with even, complete discharge. 
When considering bucket equipment, for any or all 
needs, remember the name, CALDWELL. Re- 
member, also, the names of Caldwell users, gladly 
furnished on request. 


H. W. CALDWELL & SON CO. 


LINK-BELT COMPANY, OWNER 


Chicago, site” _ Western Ave. 
New York, 2676 ioe Bldg 
las, Texas, 810 Main St. 


CALDWELL 

































O.& S. Hoists 


Our line of Hoists covers 
Steam, Electric and Gasoline 
in Single, Double or Triple 
Drum and with or without 
Boom Swinging Attachment. 


Write for descriptive Bulle- 
tins. 





ORR & SEMBOWER, Inc. 
READING, PENNA. 
Established 1885 
50 Church St. 208 N. Clinton St. 
New York City Chicago, Illinois 
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Heavy duty directly connected motor driven sand 

j ; A ; ” ” ov 

Heavy duty belt driven sand and dredging pump and dredging pump. Built in 8”, 10%, and 12 
built in 8”, 10”, and 12” sizes. sizes, 





Overhanging type belt driven sand and dredging Overhanging type sand and dredging pump on 
pump. Built in 6” and 8” sizes. extended base directly connected to motor, 


The manufacture of Hydraulic Equipment for stripping and 
mining has been our specialty for a number of vears, and our prod- 
uct has given highly satisfactory service in a variety of operations 
in different sections of the country. 


The Land Pebble Phosphate Rock operations in South Florida 
represent probably the most extensive and modern use of Sand and 
Dredging Pumps in any one industry in the United States. When 
the magnitude of the production, the high standing and _ national 
repute of the companies in that field are considered, it is quite sig- 
nificant that 95% of the hydraulic guns and sand and dredging 
pumps used by the land pebble phosphate rock industry for the past 
10 years have been manufactured and supplied by us. 


Our line, as partially shown in cuts above, embraces a type and 
size pump for any sand and gravel operation. In addition to these 
pumps we build hydraulic guns, (giants), and a full line of flanged 
fittings. 


Inquiries solicited and quotations submitted promptly. 


Established 1891 
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The “Jumbo Jr.’’ Crushes 
16"" Rock to Macadam or 
Agstone in One Operation 


To the operator who wishes to cut sle 
Cleaner Macadam work—to handle larger rock and crush} 
Although handling larger rock §& one operation to the required Size, { 
Be cone — = iol “Jumbo Junior” type offers a real Savi 
Er ncieatlonmenice Operating by the Williams Hinged li 
or gyratory crushers. Product is mer Principle it is quickly adjustable } 
also cubical with no slivers. In- make any size finished material includ 
diana State Farm, Greencastle, les acads rater |t . 
Radieustans “itahes bet gre. clean macadam, water bound macadam, ty 
pared stone state highway de- dressing or agstone. These quick and pw 
partment has used.”’ itive adjustments are made possible by tk 
patented adjustable front end and breake 

plate, an exclusive Williams featuy 
A. Bussen & Sons, Jefferson Barracks, Ma, 
says: “Giving satisfactory service crushiy 
agstone and macadam. Macadam is vey 
uniform and is used on our county roai’ 


\ WILLIAMS PATENT CRUSHER & PULV. (i 
802 St. Louis Ave. St. Louis, My, 
Chicago 
37 W. Van Buren St. 
New York San Francisco 
15 Park Row 415 Fifth Street 
Australian Works, 
Chas. Ruwolt Propty., Ltd. 
Richmond, Melbourne, Australia 
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= OATENT CRUSHERS GRINDERS SHREDI 





